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PREFACE 


The  current  revision  of  this  textbook  was  made  with  the  thought 
in  mind  that  the  authors  would  accomplish  three  things:  They  would 
rectify  as  much  as  possible  any  errors  of  fact  or  logic  which  appeared 
in  the  first  edition  of  the  book.  They  would  add  certain  materials  which 
various  users  of  the  text  have  suggested  to  them  as  important  matters 
for  inclusion  in  Economics:  An  Analytical  Approach.  They  would  bring 
up  to  date  the  tables  and  other  data  which  refer  to  the  current  scene. 

With  these  purposes  in  mind,  the  text  has  become  a  trifle  longer 
than  the  original  text.  Added  material  included  the  appendix  to  Chap¬ 
ter  4,  on  stock  versus  flow  factors  involved  in  price  determination  for 
durable  goods,  a  fuller  description  of  monopoly,  monopolistic  compe¬ 
tition,  and  oligopoly,  an  additional  production  function  for  a  batch  proc¬ 
ess,  derivation  of  an  industry  supply  curve,  and  a  short  discussion  of 
the  consequences  of  technological  change  in  agriculture.  All  this  was 
provided  by  Professor  Smith.  Professor  Wiley  introduced  a  brief  analy¬ 
sis  of  the  current  balance  of  payments  problem  of  the  United  States  and 
related  simple  economic  growth  models  to  the  problems  of  economic 
development.  Professor  Davidson  added  a  summary  discussion  of  na¬ 
tional  income  statistics  and  wrote  an  entire  new  chapter  on  money,  in¬ 
come,  and  employment  in  which  the  analysis  of  changes  in  money  sup¬ 
ply  and  its  consequences  for  real  income  in  an  economy  helped  throw 
light  on  the  controversial  topic  of  cost-push  inflation.  The  new  chapter 
includes  a  model  and  its  development  which  was  influenced  by  a  paper 
by  George  Horwich  and  V.  L.  Smith,  "A  Reconsideration  of  Aggregate 
General  Equilibrium  Theory.”  The  original  paper  was  produced  at 
the  Purdue  University  School  of  Industrial  Management  during  the 
year  1959. 

A  major  reorganization  of  the  order  in  which  materials  in  the 
book  are  presented  also  was  undertaken.  Chapters  16  to  22  of  the  first 
edition  have  become  Chapters  7  to  13  in  the  revised  edition.  Similarly, 
Chapters  7  to  15  are  now  Chapters  14  to  18  and  20  to  23,  with  a  new 
Chapter  19  added. 

The  authors  wish  to  thank  the  many  friendly  correspondents  who 
have  suggested  changes  and  additions  to  the  text.  We  are  especially 
grateful  to  Gerald  Cummings  for  his  careful  criticism  of  many  parts  of 
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the  first  edition  and  his  thoughtful  suggestions  for  changes  which  might 
be  made.  These  economists  have  been  the  inspiration  for  many  of  the 
changes  which  were  actually  made.  However,  the  authors  hold  only 
themselves  to  blame  for  the  corrections  in  content  which  did  not  appear 
and  for  any  errors  in  presentation  which  do  appear. 

Ralph  K.  Davidson 
Vernon  L.  Smith 
Jay  W.  Wiley 


West  Lafayette,  Indiana 
January,  1962 
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INTRODUCTION 


1.1.  Human  Wants  and  the  Scarcity  of  Goods 

The  study  of  economic  science  has  as  its  starting  point 
the  observation  that  there  is  a  fundamental  inequality  between  people’s 
wants  and  the  material  goods  available  for  the  satisfaction  of  these 
wants.  Although  differing  degrees  of  acquisitiveness  have  been  ex¬ 
hibited  in  different  civilizations,  it  appears  indisputable  that  human 
wants  can  be  regarded  as  insatiable.  At  no  time  in  our  own  society 
has  our  economic  system  had  sufficient  resources  to  produce  all  the 
goods  that  would  be  needed  to  satisfy  everyone.  Wants,  W ,  have  been 
and  remain  greater  than  the  quantity  of  goods,  Q,  available  for  the 
satisfaction  of  these  wants.  This  basic  empirical  law  of  economics  can 
be  expressed  mathematically  in  terms  of  the  simple  inequality,  W  Q. 
Furthermore,  due  to  the  seemingly  infinite  expansibility  of  W ,  there 
is  no  expectation  that  Q  will  ever  approach  equality  with  W. 

The  "law  of  scarcity,”  W  Q,  is  the  most  fundamental  and  uni¬ 
versal  in  economics.  The  immediate  consequence  of  this  law  is  that 
man  has  to  devise  means  by  which  his  society  is  to  determine  how  and 
in  what  amounts  its  scarce  resources  are  to  be  allocated  among  the 
variety  of  possible  want-satisfying  goods  which  can  be  produced.  One 
means  of  obtaining  a  solution  to  this  choice  problem  is  through  a  free 
pricing  system.  Under  this  type  of  economic  organization  prices  are 
used  to  establish  a  system  of  priorities  for  the  determination  of  what  and 
how  much  shall  be  produced  and  how  the  resulting  products  are  to  be 
distributed.  This  book  will  be  devoted  to  a  study  of  this  type  of  eco¬ 
nomic  organization.  In  the  course  of  this  study  it  is  well  not  to  lose 
sight  of  the  fact  that  the  law  of  scarcity  is  the  motivating  principle 
from  which  all  economic  activity  arises.  Without  scarcity  there  would 
be  no  allocation  problem,  no  need  for  a  pricing  system,  and  no  need 
for  the  economic  institutions  that  have  arisen  in  connection  with  the 
pricing  system.  Indeed,  there  would  be  no  need  for  the  study  of  eco- 
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nomics,  for  economic  phenomena  would  not  exist  under  such  hypotheti¬ 
cal  conditions. 

As  man  has  struggled  with  the  problem  of  scarcity  in  his  efforts 
to  better  himself  and  the  society  of  which  he  is  a  member,  he  has 
developed  a  complex,  highly  interrelated  social  organization.  That 
aspect  of  social  organization  which  is  known  as  the  economic  system 
is  concerned  with  the  management  of  the  scarce  goods  of  society  in  a 
manner  designed  to  bring  about  maximum  material  welfare.  Just  what 
"maximum  welfare”  is  is  impossible  to  define  without  taking  into  ac¬ 
count  and  accepting  the  goals  which  a  certain  economy  has.  For  in¬ 
stance,  maximum  welfare  may  be  thought  of  as  the  achievement  of 
maximum  material  production;  the  highest  efficiency  in  the  employ¬ 
ment  of  resources;  superior  allocation  of  resources  among  competing 
alternative  uses;  equity  in  the  distribution  of  income;  or  stability  in 
economic  society  which  avoids  the  changes  in  production,  employment, 
and  prices  of  the  cycle  of  prosperity  and  depression  or  of  rising  or  fall¬ 
ing  prices.  It  may  include  security  for  all  in  the  certainty  that  there  will 
continue  to  be  a  market  for  their  efforts  and  the  products  they  turn  out 
with  those  efforts,  and  a  degree  of  growth  in  productive  capacity.  In 
a  democratic  society,  all  of  these  would  be  measured  in  terms  of  the 
aspirations  of  the  people  as  a  whole. 

Not  only  is  it  difficult  to  define  the  goal  of  maximization,  but  the 
aspects  of  that  goal,  as  we  have  outlined  them,  are,  to  a  certain  extent, 
inconsistent  with  each  other.  Within  the  economic  system,  choices 
must  be  made  among  alternatives.  Does  society  want  security?  Does  it 
want  growth?  Does  it  want  efficiency?  Equity  in  distribution  of  income? 
Effective  allocation  of  resources?  Economics  involves  the  making  of 
choices.  Within  the  economic  system  decisions  are  being  made  con¬ 
tinuously  which  determine  the  extent  to  which  the  economy  is  being 
organized  to  achieve  a  portion  of  each  of  the  alternative  goals. 

An  important  part  of  the  organization  of  the  economic  system  in 
working  toward  the  achievement  of  broad  socioeconomic  objectives 
is  its  role  as  a  communication  machine,  that  is  as  a  generator  of  data. 
These  data  include  prices,  costs,  wage  payments,  interest  rates,  and  the 
like,  which  are  vital  to  decision  making  in  the  business  firm,  and  by 
individuals,  agencies  of  government,  and  other  units  within  the  eco¬ 
nomic  system.  Most  of  the  consumption  decisions  of  individuals  and  the 
production  decisions  of  firms  must  be  based  in  part  upon  knowledge  of 
prices  and  costs.  In  our  introduction  to  economic  analysis  we  shall  study 
some  of  the  forces  and  factors  which  determine  the  values  of  these 
variables. 
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We  shall  also  be  concerned  with  the  decision  problems  of  the 
individual  business.  One  of  our  major  concerns  will  be  to  show  how 
technical  data  and  economic  data  must  be  combined  to  reach  production 
decisions.  As  a  generator  of  economic  data,  the  economic  system  helps 
provide  the  information  which,  combined  with  technical  data,  is  a  basis 
for  production  decisions.  In  turn,  the  results  of  the  actions  taken  by 
business  firms  react  upon  the  economic  system  and  change  such  eco¬ 
nomic  variables  as  prices,  incomes,  and  other  economic  data  generated 
by  the  economy. 

We  should  point  out  that  not  all  of  the  decisions  which  affect  the 
functioning  of  the  economic  system  are  made  on  the  basis  of  prices. 
In  fact,  the  underlying  framework  for  economic  decisions  is  established 
in  a  different  fashion.  The  very  beliefs  which  we  express  when  we  indi¬ 
cate  that  we  "must”  have  new  automobiles,  variety  in  food,  comfort¬ 
able  homes,  and  all  of  the  other  paraphernalia  of  life  are  made  by  us  in 
terms  of  the  culture  in  which  we  live  and  the  institutions  which  we 
uphold.  The  requirements  of  the  economy  may  also  be  dictated  by 
authority,  the  consequence  of  political  decisions,  such  as  the  decision 
to  have  protective  tariffs  against  low-cost  imports  or  to  maintain  "free” 
public  schools.  The  operations  of  the  economic  system  are  made  possi¬ 
ble  because  we  accept  rules — rules  of  social  behavior  and  rules  of  politi¬ 
cal  law.  Without  them  the  entire  process  of  exchange,  which  is  funda¬ 
mental  to  economic  organization,  w^ould  be  impossible. 

However,  economics  as  a  separate  branch  of  social  science  does 
not  attempt  to  explain  the  full  social  process.  It  accepts  the  social 
framework  within  which  the  economic  system  exists.  We  view  eco¬ 
nomics  as  a  study  of  the  manner  in  which,  and  the  institutions  through 
which,  an  economic  system,  and  the  individuals  composing  it,  effect  an 
allocation  of  scarce  means  to  alternative  competitive  ends.  Included  in 
this  view  of  economics  is  the  problem  of  enforced  idleness  of  men  and 
machines,  that  is,  their  allocation  between  producing  and  undesired 
unemployment,  and  we  will  spend  a  considerable  amount  of  time 
analyzing  the  determination  of  the  general  level  of  income  and  em¬ 
ployment.  From  this  point  of  view  the  determination  of  the  ends  is  not 
strictly  an  economic  problem.  The  desired  ends  are  presumably  selected 
by  the  people  or  the  government,  and,  as  we  all  know,  the  selection 
often  is  not  made  on  the  basis  of  scientific  analysis,  and  there  may  be 
wide  disagreement  concerning  the  desirability  of  certain  goals,  such 
as  stable  prices,  or  high  employment.  However,  there  is  widespread 
agreement  concerning  the  economic  analysis  which  is  used  to  analyze 
the  cost  of  achieving  any  certain  goal.  Irrespective  of  the  economist’s 
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opinion  concerning  the  goal,  the  economic  analysis  itself  is  the  same; 
there  is  not  one  economic  analysis  for  free  traders,  another  for  those 
supporting  tariffs,  or  one  economic  analysis  for  the  AFL-CIO  and  an¬ 
other  for  the  National  Association  of  Manufacturers.  There  is  one 
economic  analysis  for  all. 

1 .2.  Illustrations  of  Economic  Problems 

It  is  not  our  purpose  to  collect  or  classify  various  definitions  of 
economics,  and  perhaps  the  best  way  to  acquaint  the  student  with  what 
economics  is  all  about  is  through  a  few  illustrations  of  economic  prob¬ 
lems.  For  the  economy  as  a  whole,  how  is  the  nation’s  output  of  steel, 
for  example,  to  be  allocated  among  all  the  competing  uses  of  steel, 
such  as  automobiles,  ships,  aircraft,  refrigerators,  buildings,  rockets, 
and  so  forth?  At  any  one  time  there  are  limited  quantities  of  steel 
available,  and  some  means  must  be  used  to  allocate  this  scarce  resource, 
steel,  among  competing  ends.  How  is  the  nation’s  available  productive 
land  to  be  allocated  among  competing  uses  to  which  it  may  be  put,  such 
as  producing  timber,  wheat,  corn,  grass,  or  to  be  used  as  building  sites, 
public  parks,  roads,  air  terminals,  and  so  forth?  For  the  economy  as  a 
whole  these  are  economic  problems  which  need  to  be  solved  in  order 
that  resources  may  be  used  as  efficiently  as  possible. 

An  individual  consumer  is  also  faced  with  an  economic  problem. 
How  is  he  to  allocate  the  expenditure  of  his  income  (scarce  means) 
among  the  alternative  goods  and  services  (alternative  ends)  that  he 
may  desire  to  satisfy  his  material  wants?  How  is  the  individual  to  al¬ 
locate  his  time  (a  scarce  means)  between  acquiring  an  income  and 
enjoying  leisure?  How  is  the  student  to  allocate  his  scarce  time  among 
the  alternative  ends,  such  as  sleeping,  eating,  studying,  leisure,  and 
various  pursuits  of  pleasure? 

Businesses  face  extremely  complex  allocation  problems.  For  ex¬ 
ample,  how  is  a  business  firm  to  allocate  its  limited  financial  resources 
to  different  possible  products  that  might  be  produced  and  among  dif¬ 
ferent  techniques  of  production  that  might  be  employed? 

In  the  area  of  engineering,  the  engineer,  whether  he  is  concerned 
with  production  or  design,  is  rarely  confronted  with  a  wholly  engineer¬ 
ing  problem,  that  is,  a  problem  concerned  wholly  with  the  analysis  of 
physical  systems  independently  of  the  problem’s  economic  setting. 
Thus  the  civil  or  structures  engineer  has  a  very  clear  engineering  ob¬ 
jective  in  the  design  of  a  bridge — to  design  the  bridge  so  that  it  does 
not  fail  under  traffic  and  wind  loads.  But  there  are  thousands  of  possible 
ways  of  achieving  this  objective,  using  different  designs,  materials,  and 
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methods  of  construction,  each  involving  a  different  total  cost.  The 
task  of  the  bridge  builder  is  not  only  to  achieve  the  engineering  ob¬ 
jective  of  building  a  bridge  that  will  not  fail,  but  to  do  it  at  least  cost — 
which  is  an  economic  problem. 

1.3.  The  Law  of  Scarcity  and  Specialization 

One  of  the  consequences  of  the  law  of  scarcity  is  that  we  attempt 
to  find  ways  to  circumvent  it.  The  principal  means  of  doing  this  is  by 
specialization  and  exchange.  Each  of  us  is  a  specialist,  producing  certain 
goods  and  services  and  exchanging  the  product  for  the  production  of 
others.  By  specialization,  rather  than  self-sufficiency,  we  greatly  increase 
our  total  production.  The  advantages  of  specialization  may  be  sum¬ 
marized  as  follows: 

1.  Each  party  to  a  system  of  specialization  may  turn  to  the  task 
for  which  it  is  best  suited.  One  area  of  land  is  used  for  cattle  grazing, 
another  for  cotton  cultivation.  One  country  turns  out,  for  international 
trade,  the  products  of  heavy  industry,  another  light  manufactures,  an¬ 
other  raw  material.  One  individual  works  as  a  typist,  another  as  an 
engineer,  another  as  a  farmer.  This  generalization  does  not  hold  true 
universally.  Some  of  us  are  square  pegs  in  round  holes.  Some  of  us  be¬ 
come  Jacks-of-all-trades.  However,  the  general  tendency  to  follow  the 
most  productive  lines  of  endeavor  holds  valid. 

2.  As  we  specialize,  we  learn  to  do  well  those  things  in  which 
we  have  much  practice.  There  is  acquired  learning  and  dexterity,  which 
also  adds  to  productivity.  This  is  as  true  for  a  nation,  from  which  comes 
the  most  efficient  production  of  certain  products  (e.g.,  watches  from 
Switzerland),  as  it  is  for  an  individual. 

3.  By  specialization,  we  make  possible  the  employment  of  ma¬ 
chinery  and  the  combination  of  resources  in  the  most  suitable  relation¬ 
ship  with  each  other  for  the  turning  out  of  products  efficiently.  It  is 
hard  to  conceive  of  a  large  industrial  plant  which  produces  everything. 
Even  the  requirement  for  flexibility  and  adaptability  for  changing  from 
one  product  line  to  another  forces  the  technical  decisions  as  to  the  man¬ 
ner  of  production  to  be  made  in  a  fashion  which  is  inconsistent  with  the 
most  efficient  production  of  any  one  article  from  a  plant. 

Specialization,  however,  requires  exchange.  We  cannot  specialize 
in  production  if  we  are  unable  to  dispose  of  the  surplus  we  turn  out 
beyond  our  own  needs,  that  is,  to  exchange  our  surplus  for  the  products 
which  others  have  produced  and  which  we  require  but  do  not  produce 
ourselves.  Consequently  a  system  of  prices  prevails,  a  means  for  meas¬ 
uring  the  alternatives  which  are  open  to  us  as  purchasers  and  as  pro- 
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ducers.  The  study  of  the  pricing  system  is  one  of  the  principal  areas  in 
economic  analysis.  The  study  of  the  determinants  of  price,  demand  and 
supply,  will  occupy  us  for  some  time. 

1 .4.  Diminishing  Utility  and  Diminishing  Returns 

When  w'e  speak  of  the  insatiability  of  human  wants  we  do  not 
mean  that  each  individual  in  society  wants  an  unlimited  quantity  of 
any  one  thing.  Instead,  it  is  the  multiplicity  of  human  wants  to  which 
we  refer.  In  fact,  our  enjoyment  of  additional  units  of  any  good  di¬ 
minishes  as  we  possess  more  and  more  of  it.  The  term  "utility”  is  used 
to  indicate  the  power  of  a  good  to  satisfy  wants.  The  utilization  of 
additional  units  of  a  good  gives  additional  utility  or  else  we  would  not 
use  them,  but  the  added  utility  becomes  smaller  and  smaller.  We  can 
recognize  this  rather  specifically  with  food;  for  any  one  food  our  ap¬ 
petites  become  satisfied  rather  easily  (with  the  possible  exception  of 
salted  peanuts).  The  same  holds  true  for  each  of  our  other  possessions. 
How  many  television  sets  do  you  want  to  have?  Or  automobiles?  Or 
suits  of  clothes?  How  many  golf  balls  do  you  carry  with  you  in  your 
golf  bag?  The  additional  utility  derived  from  the  additional  unit  you 
possess  becomes  smaller  and  smaller. 

Consequently,  among  a  number  of  alternatives,  each  individual 
will  hold  a  stock  of  goods  which  is  such  that  he  does  not  believe  that 
he  can  gain  in  satisfaction  by  exchanging  them  for  a  different  com¬ 
bination  of  goods.  And  as  he  possesses  more  and  more  of  any  one  good, 
the  added  or  marginal  utility  derived  from  the  last  unit  acquired  of  that 
good  becomes  less  and  less,  so  that,  in  order  to  acquire  a  desired  product 
which  he  does  not  have  at  the  moment,  he  would  give  up  a  fair  amount 
of  the  good  held  in  abundance.  If,  however,  the  initial  good  were  in 
scarce  supply  for  the  individual,  he  would  only  give  up  a  smaller 
amount  of  it  than  in  the  other  case  in  order  to  acquire  a  unit  of  the 
desired  second  good. 

Note  that  total  utility  does  not  necessarily  decline;  it  is  only  mar¬ 
ginal  utility  which  declines.  This  law  may  have  exceptions  under  special 
circumstances,  such  as  for  habit-forming  products,  the  items  in  a  rare 
collection,  and  similar  circumstances.  Furthermore,  although  the  prin¬ 
ciple  may  be  true  for  some  forms  of  society  and  some  cultures,  it  is  not 
known  that  it  is  valid  in  other  and  different  systems. 

The  law  of  diminishing  returns  is  a  natural  law,  analogous  to  the 
laws  of  thermodynamics  in  natural  science.  It  has  universal  applica¬ 
bility  for  any  economic  system.  It  was,  in  effect,  stated  by  Aesop  when 
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he  said,  "Two  heads  are  better  than  one,”  but  "Too  many  cooks  spoil 
the  broth.” 

A  formal  statement  of  the  law  of  diminishing  returns  would  be  as 
follows:  "If  one  or  more  factors  of  production  is  held  constant  and 
additional  amounts  of  the  other  factors  of  production  are  applied  with 
the  fixed  factors,  beyond  a  certain  point  the  addition  to  total  product 
will  become  smaller  and  smaller.”1  This  law  depends  upon  the  fact  that 
all  economic  production  involves  the  combination  of  different  resources, 
or  factors  of  production,  in  turning  out  the  goods  being  produced.  Labor 
works  with  tools  on  land.  Labor  does  not  operate  alone.  It  also  assumes 
that  there  are  no  changes  in  the  state  of  the  arts  during  the  period  of 
increasing  applications  of  variable  resources  to  fixed  resources.  As  the 
increases  in  application  of  the  variable  resources  are  made,  there  is  an 
increase  in  the  additions  to  output,  up  to  a  point.  Beyond  that  point, 
the  point  of  diminishing  returns,  additions  to  output  decrease. 

The  variable  resources  may  be  labor  and  machinery,  working  on 
a  fixed  land  area,  as  in  farming  production  or  in  the  production  of  a 
country.  The  variables  may  be  raw  materials  and  labor  in  a  fixed-size 
plant.  They  may  be  size  of  plant,  labor  inputs,  and  raw  material  appli¬ 
cations  with  a  unitary  concept  for  management.  In  any  event,  for  any 
combination  of  productive  effort  in  economic  life,  there  must,  at  some 
point,  be  changes  in  the  proportions  among  the  inputs,  and  hence  there 
will  be  diminishing  returns. 

The  problems  associated  with  decision  making  by  the  units  within 
the  economic  system  depend,  then,  on  the  universality  of  scarcity  and 
the  multiplicity  of  wants.  They  stem  from  the  variety  of  exchanges 
which  must  take  place  in  any  economy.  They  depend  upon  the  existence 
of  diminishing  utility  and  diminishing  returns.  Rational  conduct  in¬ 
volves  making  the  choices  of  action  which  lead  most  efficiently  toward 
chosen  goals.  The  economist  can  point  out  what  the  choices  of  conduct 
may  be  and  how  they  are  arrived  at.  He  does  not  as  an  economist  choose 
the  goals.  Goals  are  chosen  in  terms  of  social  values,  but  methods  for 
reaching  those  goals  are  selected  partly  in  terms  of  values  as  well.  We 
shall  assume  that  we  understand  and  accept  the  values  of  our  society 
wherever  we  indicate  a  preferable  plan  of  action.  These  values  are  im¬ 
plicit,  in  the  economic  system,  in  the  acceptance  of  the  role  of  the  con¬ 
sumer  as  final  arbiter  of  what  is  to  be  produced  and  in  the  freedom  of 
the  owners  of  productive  services  to  choose  among  alternative  employ- 

1See  Chapter  10  for  another  statement  of  this  law  and  for  its  application  to 
production  by  a  firm. 
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ments  for  their  services  as  they  see  fit.  With  such  assumptions  in  mind, 
we  shall  assume  that  the  price  system  is  the  director  of  production  and 
the  awarder  of  shares  of  product.  Before  our  attention  is  turned  to  the 
analytical  procedures  we  employ  for  describing  how  actions  are  carried 
out  and  what  alternative  methods  for  reaching  goals  involve,  it  is  nec¬ 
essary  that  we  explain  what  economic  method  involves  and  what  may 
be  the  particular  peculiarities  of  methodology  which  appear  in  this  book. 

1.5.  Economic  Method 

There  are  two  distinct  subjects  of  inquiry  in  the  scientific  study  of 
economics.  One  is  concerned  with  economics  as  an  explanatory  science, 
the  other  with  economics  as  a  policy-making  science.  In^  its  explanatory 
function,  economics  is  concerned  with  the  economic  behavior  of  individ¬ 
uals,  groups,  and  institutions  and  the  effect  of  this  behavior  on  the  econ¬ 
omy  at  large.  For  example,  an  economist  might  spend  years  studying 
the  behavior  of  buyers  and  sellers  in  the  stock  market  in  an  attempt  to 
understand  the  workings  of  that  market  and  its  effect  on  the  ability  of 
businesses  to  raise  capital  funds  for  purposes  of  expanding  production. 
Or,  one  might  study  the  ups  and  downs  in  business  activity  with  the 
idea  of  obtaining  a  better  understanding  and  explanation  of  the  causes 
of  unemployment.  Such  studies  might  be  and  sometimes  are  carried  out 
purely  as  a  matter  of  scientific  interest  without  regard  to  their  immediate 
usefulness,  just  as  a  physicist  might  study  the  intensity  of  cosmic  radia¬ 
tion  from  outer  space  in  the  hope  of  providing  some  explanation  of  the 
origin  and  meaning  of  this  puzzling  natural  phenomena. 

As  a  policy-making  science  economics  is  concerned  with  rules  or 
policies  for  best  action  given  the  objectives  of  the  individual,  or  group, 
involved.  Thus,  for  example,  an  economist  specializing  in  such  matters 
might  prescribe  the  best  course  of  action  for  a  paint  manufacturer  who 
wants  to  minimize  the  cost  of  meeting  his  expected  sales  requirements. 
Or,  an  economist  might  be  called  upon  by  the  federal  government  to 
prescribe  various  ways  in  which  government  action  can  prevent  exces¬ 
sive  unemployment.  In  such  situations  the  economic  scientist  takes  as 
given  the  objectives  which  the  individual  or  institution  wishes  to  achieve 
(provided,  it  should  be  added,  that  such  objectives  are  not  in  some  sense 
contradictory  or  inconsistent) .  He  then  proceeds  to  analyze  the  problem 
and  to  try  to  formulate  a  policy  or  set  of  alternative  policies  which  will 
best  achieve  these  stated  objectives. 

In  economic  science,  just  as  in  the  physical  sciences,  men  exhibit  a 
strange  human  passion  of  wanting  to  understand  and  to  comprehend  as 
fully  as  possible  the  phenomena  which  are  the  subject  of  their  profcs- 
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sional  studies.  This  passion  leads  inevitably  to  the  construction  of  the¬ 
ories  or  "models”  as  they  are  often  called.  Since  economics  is  in  consid¬ 
erable  measure  a  quantitative  science  concerned  with  the  movement  of 
measurable  variables  such  as  prices,  production,  consumption,  expendi¬ 
tures,  interest  rates,  and  so  forth,  many  economic  models  are  mathemat¬ 
ical  models,  being  expressed  either  in  terms  of  graphs  or  in  terms  of 
mathematical  symbols.  Consequently,  when  an  economist  studies  the 
ups  and  downs  of  business  activity  he  inevitably  is  led  to  construct  a 
model  or  perhaps  several  alternative  models  of  the  cyclical  behavior  of 
business  activity.  He  does  this  in  order  to  try  to  obtain  a  deeper  under¬ 
standing  of  the  underlying  forces  causing  these  ups  and  downs,  and  the 
manner  in  which  these  forces  are  interdependent.  Similarly,  when  the 
economist  addresses  himself  to  the  problem  of  production  planning  in, 
say,  a  paint  factory,  he  first  tries  to  construct  a  mathematical  model  of 
the  problem  that  sets  forth  the  various  production  alternatives  which 
are  achievable,  and  the  consequences  of  various  courses  of  action.  Only 
then  does  he  try  to  construct  and  analyze  the  implications  of  a  "best” 
course  of  action. 

In  this  book  we  will  have  occasion  to  use  both  graphical  and  math¬ 
ematical  tools  of  analysis.  The  major  mathematical  tool  with  which  the 
student  is  expected  to  be  or  become  familiar  is  the  concept  of  a  function. 
In  mathematics  if  a  variable  y  depends  upon  or  is  a  function  of  another 
variable  x,  we  express  this  dependency  by  writing  y  =  f(x),  meaning 
literally  that  given  x,  y  is  determined.  In  economics  this  concept  arises 
in  the  form  of  behavior  junctions  which  express  the  relationship  among 
two  or  more  variables  implied  by  the  behavior  of  an  individual,  or  a 
group  of  individuals.  Thus,  in  studying  "demand”  we  will  have  occasion 
to  assert  that  the  behavior  of  buyers  is  such  as  to  cause  the  number  of 
units  of  any  commodity  (an  article  possessing  utility),  which  they  will 
buy,  to  depend  upon  the  price  which  prevails  in  the  market  for  that  com¬ 
modity.  This  implies  that  a  behavior  function  exists  which  relates  quan¬ 
tity  purchased,  y,  to  price,  p,  that  is,  y  =  D(p)  meaning  "quantity  is  a 
function  ( the  D  function )  of  price.”  D  is  used  instead  of  /  for  the  func¬ 
tional  notation  to  remind  us  that  the  function  represents  an  hypothesis 
about  demand  behavior.  Similarly,  when  we  come  to  study  fluctuations 
in  business  activity  we  will  have  occasion  to  introduce,  among  other 
things,  a  relationship  between  the  amount  of  money  that  a  community 
will  spend  on  consumption  goods,  C,  and  the  amount  of  the  commu¬ 
nity’s  total  income  receipts  after  taxes,  Yd  (disposable  income).  This 
consumption  behavior  function  is  written  C=C(Yd),  meaning  that 
consumption  expenditures  are  a  function  of,  or  depend  upon,  income 
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receipts.  Throughout  this  book  when  a  variable  such  as  p  or  Yd  is  writ¬ 
ten  in  parentheses,  as  in  these  examples,  it  is  to  be  understood  that  a 
functional  relation  is  implied  between  the  indicated  variables.  Some¬ 
times  a  variable  may  be  considered  to  be  a  function  of  more  than  one 
other  variable;  for  example  y  may  depend  upon  the  variables  Xi,  X2,  xs, 
and  so  forth,  in  which  case  y  =  f(xi,  X2,  X3  .  .  .)  expresses  this  multi¬ 
dimensional  behavior  relationship. 

As  will  be  seen  in  the  course  of  this  introduction  to  economic  anal¬ 
ysis,  it  is  extremely  important  for  the  student  to  learn  very  early  to 
"think  functionally’’  about  economic  problems,  that  is  to  think  in  terms 
of  the  existence  of  certain  fundamental  behavior  relationships  among 
the  variables  of  particular  problems. 

Although  it  is  important  in  the  study  of  economics  to  construct 
models  of  the  behavior  of  the  economic  system  and  components  of  the 
economy,  it  is  perhaps  equally  important  not  to  become  so  fascinated  by 
model  building  that  one  loses  sight  of  the  behavior  responses  which  the 
model  is  intended  to  simulate  or  represent.  Behavior  equations,  which 
are  the  building  blocks  of  economic  models,  should  be  firmly  founded 
upon  the  facts  of  observational  experience.  For  this  reason,  whenever  a 
behavior  function  is  introduced  in  this  book,  some  attempt  is  made  to 
relate  this  function  to  observational  experience — either  to  personal 
(subjective)  experience,  as  in  the  case  of  demand,  or  to  actual  physical 
data  as  when  production  problems  are  analyzed.  No  economic  model 
can  be  any  more  valid  than  the  assumptions  which  underlie  it. 

It  should  be  borne  in  mind  by  the  student  that  an  economic  model 
and  reality  are  two  different  things.  Nevertheless,  models,  properly  con¬ 
ceived  and  used,  help  us  to  understand  the  relationships  among  the  prin¬ 
cipal  variables  of  economic  life  and  consequently  to  comprehend  the 
phenomena  which  are  basic  to  the  operation  of  the  economic  system. 


Chapter 

2 


THE  NATURE  OF  DEMAND 


In  the  opening  chapter  we  indicated  the  central  impor¬ 
tance  of  the  existence  of  human  wants  and  the  scarcity  of  the  means  of 
satisfying  those  wants,  in  giving  rise  to  the  necessity  for  economizing  on 
the  use  of  our  resources.  We  simply  do  not  have  enough  resources  to 
produce  all  the  goods  and  services  that  people  would  like  to  have.  Some 
way  must  be  found  of  deciding  which  of  the  human  wants  will  be  satis¬ 
fied  and  which  wants  will  go  unsatisfied.  In  the  course  of  human  history, 
various  methods  of  allocating  goods  and  services  have  been  utilized — 
force,  custom,  status,  prices.  In  this,  and  the  following  four  chapters  we 
will  consider  various  aspects  of  the  allocation  of  scarce  means  among 
alternative  uses  through  a  pricing  system.  We  will  show  how  prices  in 
a  competitive  economy  serve  as  regulatory  devices  for  rationing  means 
to  alternative  ends.  A  study  of  the  determination  of  prices  of  individual 
economic  goods  is  a  part  of  what  we  call  microeconomics. 

Our  first  task  is  to  express  the  hazy  and  indistinct  idea  of  "wants” 
in  a  form  which  is  more  usable  for  scientific  analysis.  This  is  accom¬ 
plished  in  this  chapter  through  the  introduction  of  a  precise,  quantitative 
concept  of  demand.  In  Chapter  3  we  will  introduce  the  concept  of  sup¬ 
ply  and  then  examine  the  determination  of  the  price  of  a  good  as  the 
result  of  the  interaction  of  the  forces  of  supply  and  demand. 

2.1.  Individual  Demand 

Fundamental  to  the  study  of  that  part  of  economics  which  attempts 
to  explain  the  formation  of  prices  is  the  idea  of  the  insatiability  of  hu¬ 
man  wants.  But  wants  by  themselves  are  not  enough  to  explain  the 
varying  degrees  of  eagerness  to  buy  which  individuals  exhibit  toward 
various  goods.  We  observe  that  our  eagerness  to  buy  varies  from  one 
good  to  another,  and  for  the  same  good  the  eagerness  to  buy  apparently 
differs  among  individuals.  However,  the  idea  of  "eagerness  to  buy”  is  a 
rather  hazy  one  and  does  not  appear  to  be  sufficiently  precise  for  the 
purposes  of  the  economist. 
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It  would  appear  that  the  quantity  of  a  particular  good  that  an  in¬ 
dividual  consumer  will  purchase  depends  upon  many  things,  but,  in 
general,  the  list  can  be  reduced  to  four  major  items,  namely  ( 1 )  the 
price  of  the  good;  (2)  "tastes,”  or  the  intensity  of  the  desire  for  the 
good;  (3)  the  income  of  the  consumer;  and  (4)  the  prices  of  other 
commodities  available  to  the  consumer. 

In  general  we  can  say  that  the  quantity  of  a  particular  good  pur¬ 
chased  by  an  individual  varies  inversely  with  the  price  of  the  good,  di¬ 
rectly  with  "tastes”  and  income  and  either  directly  or  inversely  with  the 
prices  of  other  goods,  depending  upon  the  exact  relationship  between 
the  good  in  question  and  other  goods  available  to  the  consumer.  For 
example,  if  the  good  considered  is  butter,  then  we  would  expect  the 
quantity  of  butter  purchased  to  vary  directly  with  the  price  of  margarine, 
since  the  higher  the  price  of  margarine  the  less  margarine  and  the  more 
butter  would  an  individual  be  likely  to  buy.  On  the  other  hand  if  pret- 
2els  are  consumed  only  with  beer,  then  the  quantity  of  pretzels  pur¬ 
chased  would  vary  inversely  with  the  price  of  beer,  since  the  higher  the 
price  of  beer  the  less  beer  and  therefore  the  less  pretzels  would  be  pur¬ 
chased. 

2.2.  Individual  Demand  Defined 

The  first  item  above — the  price  of  the  good — is  deemed  such  an 
important  influence  over  the  quantity  of  the  good  purchased,  that  "de¬ 
mand”  is  customarily  defined  by  the  economist  as  a  schedule  of  all  the 
various  amounts  of  a  good  that  a  consumer  will  buy  at  a  corresponding 
schedule  of  prices  per  period  of  time.  Thus  "demand,”  as  a  rigorous  for¬ 
mulation  of  "eagerness  to  buy,”  is  defined  as  a  relationship  between 
quantity  and  price. 

An  example  of  a  demand  schedule  is  given  in  Table  2—1.  The 
hypothetical  demand  schedule  given  there  says  that  if  the  price  of  a 
good,  y,  in  dollars,  p,  were  $11,  the  consumer  would  not  purchase  any 
of  the  good  in  question,  y  =  0.  If  the  price,  p,  were  $10,  the  consumer 
would  buy  two  units  per  week  (y  =  2) ;  if  the  price  were  $9,  he  would 
purchase  four  units  per  week,  etc. 

A  demand  schedule  can  be  plotted  in  a  price-quantity  plane  and 
the  resulting  line  is  called  a  demand  curve.  The  demand  curve  in  Fig¬ 
ure  2—1  is  based  on  the  data  in  Table  2—1,  with  price  on  the  vertical 
axis  and  quantity  on  the  horizontal  axis.  Although  price  is  taken  as  the 
independent  variable,  it  is  customary  in  economics  to  plot  it  on  the  ver¬ 
tical  axis. 

Generally  demand  curves  slope  downward  to  the  right,  as  the  de- 
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TABLE  2-1 


A  Hypothetical  Demand  Schedule 


Price,  in  Dollars 


Quantity ,  in  Physical 
Units  per  Week 


P 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


y 
.  0 
2 
4 
6 
8 

10 

12 

14 

16 

18 

20 

22 


mand  curve  shown  in  Figure  2—1.  The  relationship  between  price  and 
quantity  embodied  in  the  shape  of  the  demand  curve  has  been  formal¬ 
ized  in  the  "law  of  demand,”  which  asserts  that  quantity  and  price  are 

FIGURE  2-1 

A  Hypothetical  Demand  Curve 
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inversely  related.  That  is,  other  things  being  equal  (held  constant),  the 
greater  the  price  of  a  good  the  smaller  the  quantity  purchased.  The  law 
of  demand,  when  applied  to  the  demand  of  an  individual  consumer,  can 
be  based  on  introspection  or  observation,  with  the  condition  other  things 
equal  carefully  followed,  or  it  can  be  logically  deduced  from  the  assump¬ 
tions  that  consumers  attempt  to  maximize  their  satisfaction  from  a  given 
income,  that  income  to  the  consumer  is  limited,  and  that  as  additional 
units  of  a  particular  good  are  acquired  by  the  consumer  in  some  given 
time  period,  the  additional  satisfaction  obtained  by  the  consumer  from 
these  units  declines.  However,  we  shall  not  pursue  the  pure  theory  of 
consumer  behavior,  as  it  is  called,  any  farther;  we  shall  take  the  law  of 
demand  as  based  on  experience. 

2.3.  A  Shift  in  Demand 

Using  the  definition  of  demand  given  above  in  Section  2.2,  it  is 
clear  that  the  demand  relationship  may  change  because  of  a  change  in 
tastes,  income,  or  the  prices  of  other  goods.  Such  a  change  in  demand 
will  cause  a  shift  in  the  entire  relationship  between  price  and  quantity. 
If  a  shift  in  one  of  the  factors  brings  about  an  increase  in  demand,  we 
mean  that  the  consumer  will  purchase  a  larger  quantity  of  the  good  at 
each  possible  price  after  the  shift  than  before  the  shift.  In  the  same 
manner,  a  decrease  in  demand  means  that  the  consumer  will  purchase  a 
smaller  quantity  at  each  price  in  the  schedule  after  the  shift  than  before. 

Let  us  consider  butter  for  a  moment.  Margarine  is  a  substitute  for 
butter,  however  perfect  or  imperfect,  and  the  demand  for  butter  is  in¬ 
fluenced  by  the  price  of  margarine.  If  the  price  of  margarine  increases, 
the  demand  for  butter  increases,  other  things  equal.  Such  a  shift  in  de¬ 
mand  is  seen  in  Figure  2-2A.  On  the  other  hand,  if  the  price  of  marga¬ 
rine  falls,  the  demand  for  butter  will  fall,  as  in  Figure  2— 2B. 


FIGURE  2-2 A  FIGURE  2-2B 

Increase  in  Demand  for  Butter  Decrease  in  Demand  for  Butter 
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2.4.  The  Demand  Function 

In  terms  of  the  very  compact,  shorthand  language  of  mathematics 
we  can  state  the  general  demand  relationship  in  the  following  form: 

(2.1)  yi  =  fCpu  pi,  p3,  ;  I;  T) . 

Equation  (2.1 )  says  that  the  demand  of  the  consumer  for  good  number 
one  is  a  function  of  its  own  price  (pi),  the  prices  of  other  goods  (p2,  ps, 
and  so  forth),  the  consumer’s  income  (I),  and  his  tastes  (T).  For  ex¬ 
ample,  the  number  of  pounds  of  beef  sold  per  year  (yi)  depends  upon 
the  price  of  beef  (pi),  the  price  of  pork  (p 2),  the  price  of  chickens 
(p 3),  and  so  forth. 

From  the  demand  function,  as  it  is  called,  we  can  see  that  the  so- 
called  "law  of  demand”  is  a  hypothesis  concerning  the  relationship  be¬ 
tween  yi  and  pi,  assuming  p2,  p 3,  ...  I,  and  T  remain  constant.  Spe¬ 
cifically  the  law  of  demand  says  that  dyi/ dpi  <(  01  for  a  very  small 
change  in  pi. 

In  its  earliest  form,  the  demand  function  was  written  simply  as: 

(2.2)  ji  =  DQpO  . 

This  says  simply  that  the  quantity  demanded  of  a  good  is  a  function  of 
its  price  and  takes  all  other  factors  as  given  and  unchanged.  For  some 
problems  this  may  be  a  useful  simplification.  For  example,  the  hypothet¬ 
ical  demand  schedule  in  Table  2—1  is  derived  from  such  a  demand  func¬ 
tion,  i.e.,  we  used: 

(2.3)  yi  =  a  —  bpi , 

in  which  a  and  b  are  constants.  The  linear  form  of  the  function  was 
chosen  as  a  matter  of  convenience.  Demand  functions  can  also  be  non¬ 
linear. 

The  weakness  of  such  a  formulation  for  many  economic  studies  is 
apparent;  it  does  not  take  explicit  account  of  the  prices  of  other  goods. 
For  example  a  change  in  the  price  of  pork  would  certainly  influence  the 
quantity  of  beef  purchased,  but  if  Equation  (2.3)  represented  the  de¬ 
mand  for  beef,  the  change  in  the  price  of  pork  would  necessitate  a 
change  in  the  value  of  the  constant  a.  The  value  of  the  constant  a,  there¬ 
fore,  would  be  partially  determined  by  the  influence  of  the  prices  of 
many  other  goods,  but  for  some  purposes  we  would  like  to  separate  out 
the  influence  of  changes  in  the  prices  of  other  goods — a  change  in  the 

0<y  •  . 

1  The  partial  derivative  — -  is  the  rate  at  which  y1  changes  with  respect  to  incre- 
mental  changes  in  p ,  while  all  other  variables  are  held  constant. 
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price  of  pork,  for  example,  on  the  demand  for  beef.  The  demand  func¬ 
tion  was  reformulated  to  rectify  this  weakness  and  was  written  as  we 
presented  it  in  Equation  (2.1).  A  linear  demand  function  of  this  kind 
is  often  used  for  empirical  demand  studies  and  is  written  as: 

(2.4)  y\  =  a  +  bpi  +  cp2  +  .  .  .  +  npn. 

The  object  of  applied  demand  analysis  is  to  estimate  the  values  of  the 
constants  in  the  equation  and  thus  to  be  in  a  position  to  make  predic¬ 
tions  concerning  what  will  happen  when  prices  change. 

2.5.  Total  Demand  and  Individual  Demand 

Normally,  in  any  particular  market,  the  total  demand  for  a  good 
is  much  greater  than  the  demand  for  that  good  on  the  part  of  any  one 
individual.  The  total  demand  for  a  good  is  compounded  of  all  the  indi¬ 
vidual  demands  for  the  good.  If  we  add  together  all  the  individual  de¬ 
mand  schedules  in  a  particular  market,  we  have  a  market  demand 
schedule  for  the  particular  good  considered.  Suppose  we  have  a  market 
containing  six  individual  buyers,  individuals  A,  B,  C,  D,  E,  and  F,  in 
Table  2—2,  with  their  individual  demand  schedules.  In  order  to  find  the 
market  demand  schedule,  we  add  together  what  each  individual  desires 
to  buy  at  each  of  the  series  of  prices.  For  example,  at  the  price  of  $8  per 
unit,  individual  A  desires  to  purchase  6  units;  B,  3  units;  C,  1  unit;  D, 
0  units;  E,  5  units;  and  F,  0  units,  for  a  total  demand  of  15  units  at  the 
$8  price.  If  this  is  done  for  each  price,  the  result  is  the  market  demand 
schedule — the  columns  headed  pi  and  y i  make  up  the  market  demand 
schedule  in  Table  2-2. 

The  behavior  of  individuals  A,  B,  C,  and  D,  in  Table  2-2  conforms 

TABLE  2-2 

A  Market  Demand  Schedule 


Quantity  Demanded  by  Individuals 

Market  Demand 
in  Physical  Units 

Price  in  Dollars 

h 

A 

in 

B 

Physical  Units 

C  D 

E 

F 

per  Week 

Ji 

11 

0 

0 

0 

0 

5 

1 

6 

10 

2 

1 

0 

0 

5 

1 

9 

9 

4 

2 

0 

0 

5 

1 

12 

8 

6 

3 

1 

0 

5 

0 

15 

7 

8 

4 

2 

0 

5 

0 

19 

6 

10 

5 

3 

0 

5 

0 

23 

5 

12 

6 

4 

7 

5 

0 

34 

4 

14 

7 

7 

10 

5 

0 

43 

3 

16 

8 

8 

13 

5 

0 

50 

2 

18 

9 

10 

16 

5 

0 

58 

1 

20 

10 

13 

19 

5 

0 

67 

0 

22 

11 

18 

25 

5 

0 

81 
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to  the  law  of  demand — at  higher  prices  they  purchase  smaller  quanti¬ 
ties  of  the  good,  but  they  differ  as  to  the  price  at  which  they  will  begin 
buying  and  the  quantities  they  buy.  Notice,  however,  the  behavior  of 
individuals  E  and  F.  Within  the  price  range  considered,  individual  E 
purchases  the  same  number  of  units  of  the  good.  Undoubtedly  he  uses 
the  good  for  one  specific  purpose  and  he  buys  just  the  necessary  amount, 
if  he  buys  at  all.  The  action  of  F  appears  to  be  contrary  to  the  general 
law  of  demand,  within  the  price  range  considered.  Such  behavior  as  F’s 
is  generally  explained  on  the  basis  of  an  exception  to  the  law,  called 
conspicuous  consumption.  He  purchases  the  good  at  high  prices,  but  not 
at  low  prices,  as  an  indicator  of  his  economic  status.  Some  might  want 
to  call  this  behavior  snob  appeal.  Generally,  however,  the  market  con¬ 
sists  primarily  of  individuals  like  A,  B,  C,  and  D,  rather  than  F,  so  that 
the  market  demand  schedule  does  follow  the  law  of  demand. 

FIGURE  2-3 

Derivation  of  a  Market  Demand  Curve 


The  derivation  of  the  market  demand  curve  from  the  individual 
demand  curves  is  accomplished  by  a  process  of  horizontal  addition.  In 
Figure  2—3  we  have  three  individuals,  A,  B,  and  C,  with  the  demand 
curves  d'd',  d"d" ,  and  d"'d'" ,  respectively.  At  the  price  p,  A  demands 
the  quantity  y  ;  B,  y" ;  and  C,  y'".  If  we  add  these  together,  at  the  price 
p,  the  market  demand  is  y  +  y"  +  y" .  If  we  do  this  for  all  the  prices 
in  the  range  considered  we  derive  the  market  demand  curve  DD  seen  in 
Figure  2-3. 

2.6.  Elasticity  of  Demand 

The  "law  of  demand”  places  only  the  general  condition  on  demand 
curves  that  they  be  downward  sloping  to  the  right — most  buyers  pur¬ 
chase  larger  quantities  at  lower  prices.  Within  this  condition  demand 
curves  may  have  widely  varying  characteristics,  as  we  have  seen  above. 
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The  concept  of  price  elasticity  of  demand  is  used  to  classify  demand 
curves  according  to  certain  important  characteristics.  If  we  look  at  the 
demand  schedules  in  Table  2—2,  we  notice  that  there  is  considerable 
difference  in  the  response  of  the  various  buyers  to  price  changes.  This 
variation  in  response  to  price  changes  is  indicated  by  the  price  elasticity 
of  demand.  In  the  same  manner,  market  demand  curves  for  different 
markets  exhibit  different  responses  to  price  changes.  The  coefficient  of 
elasticity,  E,  of  a  demand  curve  at  the  point  ( y,p )  is  defined  as: 

4y 

(2.5)  £0.?)  =  = 

%  change  in  p  dp_  y  dp 
P 

We  define  elasticity  in  this  way  rather  than  (£  =  dy/dp )  so  that  we 
can  obtain  a  characterization  of  demand  which  is  dimensionless,  i.e., 
independent  of  units  of  measurement.  This  allows  the  comparison  of  the 
demands  for  entirely  different  products,  and  products  whose  quantities 
and  prices  are  measured  in  different  physical  and  monetary  units.  Since 
demand  curves  are  almost  invariably  negatively  sloping,  E  is  negative. 
Note  that  the  coefficient  E  is  not,  in  general,  a  constant  but  varies  with 
the  values  of  y  and  p  at  different  points  along  the  demand  curve. 

With  the  aid  of  the  coefficient  of  price  elasticity  of  demand,  we  can 
classify  the  responses  to  price  changes  into  five  different  patterns;  at  the 
point  considered,  the  demand  curve  may  be  perfectly  elastic,  relatively 
elastic,  of  unit  elasticity,  relatively  inelastic,  and  perfectly  inelastic. 

1.  With  a  perfectly  elastic  demand,  the  buyers  are  willing  to  pur¬ 
chase,  at  a  given  price,  any  quantity  of  the  particular  good  offered,  but 
they  will  purchase  nothing  at  any  higher  price.  Therefore,  an  infinitesi¬ 
mal  percentage  change  in  p  will  lead  to  an  infinite  percentage  change 
in  y.  Thus  E  =  —  oo .  For  example,  the  demand  curves  for  gold  and 
price  supported  crops  can  be  viewed  as  perfectly  elastic  at  the  maintained 
price.  The  U.S.  Treasury  stands  ready  to  buy  all  the  gold  offered  to  it  at 
the  fixed  price  of  $35  an  ounce.  This  has  the  effect  of  creating  an  un¬ 
limited  demand  at  the  fixed  price.  The  treasury  will  buy  zero  gold  at  any 
price  greater  than  $35  an  ounce. 

2.  If  a  demand  curve  is  relatively  elastic  at  the  point  considered,  a 
small  percentage  change  in  p  causes  a  more  than  proportionate  percent¬ 
age  change  in  y.  In  this  case  —  co  E  — 1.  For  example,  consider 
the  demand  for  a  good  that  has  close  substitutes  such  as  a  particular 
brand  of  gasoline.  If  the  price  per  gallon  of  a  particular  brand  of  gaso- 
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line  is  increased  above  the  prices  of  equally  well-known  gasolines,  with 
the  same  octane  rating,  it  is  easy  for  the  customers  to  shift  to  the  sub¬ 
stitutes. 

3.  There  may  be  cases  where  a  small  percentage  change  in  p 
causes  an  equal  percentage  change  in  y.  Then  E  =  — 1,  and  we  have 
unitary  elastic  demand.  Such  a  demand  curve  has  the  general  shape  of  a 
rectangular  hyperbola. 

4.  If  a  small  percentage  change  in  p  causes  a  less  than  propor¬ 
tionate  percentage  change  in  y,  the  demand  curve  is  relatively  inelastic 
at  the  point  considered.  Thus  — 1  E  0.  It  is  commonly  believed 
that  the  demand  for  products  such  as  salt,  tobacco,  liquor,  and  such  agri¬ 
cultural  products  as  wheat  is  relatively  inelastic — over  a  wide  range. 

5.  Finally,  there  is  the  case  where  a  small  percentage  change  in  p 
causes  no  percentage  change  in  y — perfectly  inelastic  demand.  There¬ 
fore  E  =  0. 

The  responsiveness  of  buyers  to  price  changes,  which  economists 
indicate  with  the  elasticity  of  demand,  depends,  to  an  important  degree, 
upon  the  period  of  time  considered.  Generally,  it  is  held  that  the  demand 
for  a  particular  commodity  is  more  elastic  the  longer  the  time  period. 
For  example,  the  market  demand  in  Table  2—2  would  be  more  elastic 
if  the  time  period  were  changed  from  a  week  to  a  year.  This  increase  in 
elasticity  of  demand  with  time  depends  upon  such  factors  as  habits  of 
buyers,  buyer  knowledge  of  the  price  changes,  and  durability  of  the  good 
in  question. 

People  are  generally  creatures  of  habit  and  it  takes  time  for  them 
to  change  their  habits  to  take  advantage  of  changes  in  relative  prices. 
For  example  if  we  are  beefeaters  and  the  price  of  pork  falls  relatively  to 
beef,  it  takes  some  time  to  adjust  our  habits  and  consume  relatively 
more  pork.  Also,  knowledge  of  price  changes  is  not  known  immediately 
by  all  buyers  of  a  good.  As  the  price  cut  becomes  more  widely  known, 
more  buyers  will  switch  to  the  cheaper  good,  and  thus  the  demand  is 
relatively  more  elastic  in  the  longer  time  period.  If  the  good  in  question 
is  relatively  durable,  buyers  may  respond  to  price  cuts  only  after  some 
time,  when  the  good  needs  to  be  replaced.  For  example,  suppose  that 
the  price  of  electricity  fell  very  markedly  in  comparison  with  oil,  when 
used  for  home  heating.  Immediately,  perhaps,  only  buyers  building  new 
homes  at  that  time  would  switch  from  oil  heaters  to  electricity.  But  in 
a  longer  period  of  time,  oil  furnaces  would  need  replacement  and  these 
buyers,  at  that  time,  might  switch  from  oil  to  electricity.  Thus  the  de¬ 
mand  would  be  more  elastic  in  the  longer  period. 
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2.7.  Geometric  Interpretation  of  Elasticity 

Thus  far  we  have  discussed  price  elasticity  of  demand  at  a  point 
on  a  demand  curve  but  for  many  applications  of  the  concept  economists 
desire  to  consider  elasticity  over  a  small  range  of  the  demand  curve — 
arc  elasticity.  The  definition  of  arc  elasticity  is  basically  the  same  as  for 
point  elasticity: 


(2.6) 


%  change  iny  =  p  Ay 
afC  %  change  in  p  y  Ap 


Let  us  consider  the  response  to  the  price  change  shown  in  Figure  2—4, 
where  the  quantity  demanded  increases  from  OA  to  OH  as  the  price 


FIGURE  2-4 

Arc  Elasticity  of  Demand 


falls  from  OC  to  OF.  There  are  various  ways  of  calculating  the  arc  elas¬ 
ticity  of  the  demand  curve  DD  over  the  arc  BE,  but  we  shall  use  the 
method  that  makes  the  most  economic  sense,  in  that  we  can  interpret 
elasticity  in  terms  of  areas  in  the  diagram  and  the  areas  also  can  be  re¬ 
lated  to  expenditures.  First  we  need  to  find  price  times  the  change  in 
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quantity  (pAy).  This  is  seen  to  be  the  area  AHEG  in  Figure  2—4  be¬ 
cause  we  take  p  to  be  OF,  which  equals  AG,  and  the  change  in  the 
quantity  demanded  is  AH.  Next  we  need  to  find  the  quantity  times  the 
change  in  price  (yAp).  In  terms  of  the  diagram  in  Figure  2—4  this  is 
the  area  FGBC,  since  the  quantity  is  taken  to  be  OA  which  equals  FG 
and  the  change  in  price  is  CF.  Therefore  the  arc  elasticity  is  the  ratio  of 
the  areas  labeled  a  and  b,  and  as  the  change  in  price  is  negative,  the  arc 
elasticity  is  negative. 

If  a  )>  b,  the  demand  curve  is  relatively  elastic  in  the  range  con¬ 
sidered;  if  a  =  b,  the  demand  curve  has  unit  elasticity  in  the  range,  and 
if  a  <(  b,  the  demand  curve  is  relatively  inelastic  in  the  range. 

2.8.  Elasticity  of  Demand  and  Expenditures 

It  will  be  evident  that  the  relative  elasticity  of  demand  for  a  prod¬ 
uct  is  not  only  of  abstract  interest  to  the  economist  but  of  practical  inter¬ 
est  to  the  individual  firm  as  a  seller  of  a  product  and  to  industry  groups 
and  government  agencies  for  policy  purposes. 

If  the  demand  curve  DD  in  Figure  2—4  is  taken  to  be  the  market 
demand  curve  for  a  particular  product,  then  the  area  OABC  represents 
the  total  expenditure  by  the  buyers  (total  receipts  of  sellers)  on  the 
product,  i.e.,  price  times  quantity,  OC  times  OA.  After  the  price  is  re¬ 
duced  to  OF,  total  expenditure  for  the  product  is  equal  to  the  area 
OHEF.  Since  the  area  OAGF  is  common  to  both  total  expenditures,  the 
change  in  the  total  expenditure  for  the  product  caused  by  the  price 
change  is  equal  to  the  area  AHEG  minus  the  area  FGBC,  or  the  area  a 
minus  the  area  b,  in  Figure  2—4.  Thus  if  a  b,  total  expenditures  on 
the  product  will  increase  as  the  result  of  a  price  cut,  but  if  a  =  b  there 
will  be  no  change  in  total  expenditures,  and  if  a  <(  b,  a  price  cut  will 
reduce  total  expenditures. 

The  relationship  between  the  price  elasticity  of  demand  and 
changes  in  expenditures  as  the  result  of  a  price  change  should  be  evi¬ 
dent.  The  condition  for  a  relatively  elastic  demand  in  the  relevant  range 
is  precisely  the  condition  for  an  increase  in  total  expenditures  after  a 
price  cut.  Likewise,  we  can  connect  unit  elasticity  with  no  change  in  total 
expenditures  and  relatively  inelastic  demand  with  a  decrease  in  expendi¬ 
tures  as  the  result  of  a  price  cut. 

APPENDIX  TO  CHAPTER  2 

Let  us  assume  that  all  the  factors  in  the  demand  function  in  Equation 
(2.1)  are  held  constant  except  the  price  of  the  good  considered.  Then  we  can 
write  the  demand  function  as: 
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(2.7)  y  =  DQp'), 

where  y  equals  the  quantity,  and  p  the  price  of  the  good. 
Price  elasticity  of  demand  was  defined  to  be: 

_  P  dy 


(2-5) 


, 

y  ^ 


Let  us  now  investigate  the  relationship  between  elasticity  of  demand  and 
total  expenditures  of  buyers  (revenue  of  sellers).  We  have 


(2.8)  R  =  py, 

where  R  is  the  total  expenditures. 

Then 


(2-9) 


dR 

dp 


dy 
dp  ’ 


but  dy/dp  —  Ey/p  [from  (2.5 )},  therefore 


(2.io)  f  =>  +  t(f)-Xi  +  £). 

This  shows  how  the  rate  of  change  in  total  money  expenditure  for  y  (seller’s 
receipts)  depends  upon  E. 

The  relationship  between  E  and  changes  in  R,  brought  about  by  changes 
in  p  is  as  follows: 

1.  Perfectly  elastic  demand:  E  —  —  oo;  dR/dp  —  —  oo  . 

2.  Relatively  elastic  demand:  —  oo  <  E  <  —  1,  therefore  dR/dp  —  y  ( 1  + 
E)  <  0.  An  increase  in  price  lowers  total  expenditure  or  a  decrease  in  price 
increases  total  expenditure. 

3.  Unitary  elastic  demand:  E=—  1,  therefore  dR/dp  =  y ( 1  +  E)  =  0. 
An  increase  (or  decrease)  in  price  causes  no  change  in  total  expenditure. 

4.  Relatively  inelastic  demand:  —  1  <  £  <  0,  therefore  dR/dp  — 
y(\JrE)  >0.  An  increase  in  price  causes  an  increase  in  total  expenditure 
and  a  decrease  in  price  lowers  total  expenditure. 

5.  Perfectly  inelastic  demand:  E  —  0,  therefore  dR/dp  =  y{\  +  E)  —y. 
An  increase  in  price  causes  an  increase  in  total  expenditure  equal  to  the  fixed 
amount  demanded  times  the  increase  in  price.  Similarly,  a  decrease  in  price 
causes  a  decrease  in  total  expenditure  equal  to  the  fixed  amount  demanded  times 
the  decrease  in  price. 


QUESTIONS  AND  EXERCISES 

1.  Given  the  following  demand  schedule: 

Price  per  Unit  in  Cents 

90 . 

80 . 

70 . 

60 . 

50 . 

40 . 

30 . 

20 . 

10 . 


Quantity  of  Units 

.  400 

.  500 

. 600 

. 700 

....  800 

. 900 

. 1000 

. 1100 

. 1200 
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a)  Determine  on  the  basis  of  total  spending  in  what  portion  of  the  above 
schedule  demand  is  elastic,  if  at  all;  in  what  portion  unitary  elasticity 
exists,  if  at  all;  and  in  what  portion  the  demand  is  inelastic,  if  at  all. 

b)  Now,  considering  that  the  demand  function  for  the  data  above  can  be 
expressed  as 


130, 


find  the  elasticity  at  prices  of  60,  65,  and  70  cents  per  unit. 

2.  Suppose  we  have  the  demand  function: 


yi  - 


500 

pi  A-  5 


10  . 


a)  Construct  the  demand  schedule  for  the  above  function. 

b )  Over  what  price  range  will  the  demand  be  relatively  elastic?  Relatively 
inelastic?  At  what  price  will  the  demand  have  unit  elasticity? 

c )  For  what  ranges  of  values  for  y\  and  pi  can  this  equation  represent  a  de¬ 
mand  function? 

3.  Suppose  we  have  the  demand  function: 

JVi  =  a  —  bpi  +  cp2  , 


where  pi  is  the  price  of  yi,  po  the  price  of  another  good,  y>2,  and  a,  b,  and 
c  are  positive  constants;  a  —  34,  b  —  %  and  c  —  3. 

a)  If  we  take  p2  =  2,  construct  a  demand  curve  representing  the  function. 

b)  At  what  price  is  the  demand  curve  of  unit  elasticity? 

c)  If  p2  changes  from  2  to  4,  does  the  demand  for  yi  increase  or  decrease? 
At  what  price  is  this  new  demand  curve  of  unit  elasticity? 

d )  What  happens  to  the  elasticity  of  demand  at  a  given  price,  when  p2 
increases?  decreases? 

e)  How  would  you  show  a  change  of  taste  by  the  buyers? 

4.  Suppose  we  have  the  demand  function: 


y  =  ap ~m  . 

a)  What  is  the  price  elasticity  for  all  values  of  p? 
i b)  Interpret  your  results  for  m  greater  than,  equal  to,  or  less  than  1. 

5.  Suppose  Congress  passes  a  law  requiring  the  federal  highway  department 
to  spend  one  billion  dollars  per  year  for  ready  mixed  concrete  to  build  high¬ 
ways  and  bridges.  If  p  is  the  price  of  concrete  per  ton,  and  y  is  the  number 
of  tons  of  concrete  that  would  be  purchased  by  the  federal  government,  write 
the  exact  equation  representing  the  government’s  demand  for  concrete.  Draw 
a  graph  of  this  demand  curve.  What  is  the  elasticity  of  this  demand  curve? 
Would  you  expect  this  to  be  the  typical  equation  form  for  most  demand 
curves?  Why  or  why  not? 

6.  Suppose  Congress  passes  a  law  requiring  the  federal  government  to  spend 
one  billion  dollars  per  year  for  sand  and  cement  to  make  concrete  for  high¬ 
ways  and  bridges.  Let  pc  be  the  price  of  cement  per  ton  and  ps  the  price  of 
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sand  per  ton,  yc  the  tons  of  cement  purchased,  and  ys  the  tons  of  sand  pur¬ 
chased  under  this  law. 

a)  Assuming  that  concrete  for  these  uses  is  mixed  using  three  parts  sand  to 
one  part  cement,  write  equations  representing  the  government’s  demand 
for  sand  and  for  cement. 

b)  If  the  price  of  sand  is  regarded  a  constant,  show  that  the  government’s 
demand  for  cement  is  relatively  inelastic  throughout  its  entire  range. 

7.  Consider  the  linear  demand  function  y  —  a  —  bp,  where  a  >  0,  b  >  0.  Prove 
the  following  statements  and  illustrate  graphically:  If 

a)  p  =  then  E  =  —  °° 

F)  j  >  p  >  then  —  co  <  E  <  —  1 
b  2b 

c)  >  p  >  0,  then  —  1  <  E  <  0 


Chapter 

3 


SUPPLY  AND  COMPETITIVE 
PRICE 


A  discussion  of  supply  parallels  in  many  ways  the  dis¬ 
cussion  of  demand.  In  Chapter  2  we  introduced  the  concept  of  demand 
as  a  rigorous  formulation  of  the  notion  of  "eagerness  to  buy”  based  on 
the  fundamental  idea  of  human  wants.  In  this  chapter  the  concept  of 
supply  is  presented  as  a  more  precise  formulation  of  the  notion  of  "will¬ 
ingness  to  sell.”  After  the  concept  of  supply  is  examined,  we  will  turn 
to  the  determination  of  competitive  price,  that  is,  the  determination  of 
the  prices  of  products  in  competitive  markets. 

3.1.  Supply  Schedule  of  on  Individual  Seller 

In  a  private  enterprise  economy,  one  of  the  most  pervasive  incen¬ 
tives  inducing  the  production  and  sale  of  goods  is  the  expectation  of 
profits.  There  are  very  many  factors  that  affect  the  expectations  of  profits 
by  an  individual  seller;  therefore,  the  quantity  of  a  particular  good  that 
an  individual  seller  will  be  willing  to  sell  depends  upon  many  variables. 
Some  of  the  more  important  appear  to  be  the  prices  of  the  various  fac¬ 
tors  of  production  used  in  its  production;  the  available  productive  ca¬ 
pacity;  the  availability  of  necessary  factors  of  production;  the  prices  of 
by-products  of  the  particular  good,  if  any;  the  techniques  of  production; 
the  weather;  and  the  price  of  the  good  itself. 

The  relationship  between  the  quantity  of  a  good  supplied  and  its 
price  is  deemed  of  such  importance  that  "supply”  is  customarily  defined 
in  economics  as  a  schedule  of  all  the  various  amounts  of  a  good  that  a 
seller  or  supplier  will  sell,  at  a  corresponding  schedule  of  prices,  per 
period  of  time.  Thus,  we  see  that  the  concept  of  a  supply  schedule  par¬ 
allels  that  of  a  demand  schedule.  "Supply,”  in  economics,  is  also  defined 
as  a  relationship  between  quantity  and  price. 

For  many  purposes  of  analysis  it  is  useful  to  divide  the  analysis  of 
supply  into  supply  in  the  short  run  and  supply  in  the  long  run,  with  the 
short  run  defined  as  a  period  during  which  productive  capacity  cannot 
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be  expanded.  Supply  in  the  short  run  can  be  expressed  in  the  following 
form: 

(3-1)  Jl  =  KpU  U>U  W2,  .  .  .  ,  WrJ  K) 

with  pi  being  the  price  of  the  particular  good  considered  and  W\,  w*, 
.  .  .  ,  wn  the  prices  of  the  various  factors  of  production  used  in  the 
production  of  yi.  K  is  the  limit  of  the  fixed  productive  capacity  in  the 
short  run. 

Supply  in  the  long  run  can  be  expressed  as  follows: 

(3.2)  j!  =  g(p1,p2,  ■  •  •  ,pnJm,m,  ■  ■  ■  ,wn;A ) 

with  pi  being  the  price  of  the  good  considered  and  po,  .  .  .  ,  pn  being 
the  prices  of  other  goods  that  might  be  supplied,  the  tv’s  the  prices  of 
the  factors  of  production  used  in  producing  the  goods,  and  the  A  repre¬ 
senting  the  state  of  the  arts — technological  knowledge. 

Equation  (3.1)  says  that  in  the  short  run  the  supplier  decides 
whether  or  not  to  supply  the  particular  good,  and  if  he  does  decide  to 
supply  the  good,  the  quantity  he  supplies  depends  upon  the  price  of  the 
good,  and  the  prices  of  the  resources  he  uses  in  production,  with  an  up¬ 
per  limit  imposed  by  the  fixed  productive  capacity. 

In  the  long  run,  however,  suppliers  are  not  restricted  to  continue 
producing  and  supplying  what  they  have  in  the  past,  but  can  shift  their 
activities  into  various  alternatives.  Whether  or  not  a  supplier  does  shift 
into  some  other  line  of  activity  depends,  to  a  large  degree,  upon  the 
relative  profitability  of  the  alternatives  open  to  him,  which,  in  turn,  de¬ 
pends  upon  the  price  of  the  good  considered  and  the  prices  of  the  factors 
used  in  its  production.  Thus  in  the  long  run  the  supply  of  any  single 
good  depends  upon,  or  is  some  function  of,  its  own  price,  the  prices  of 
other  goods,  the  prices  of  factors  of  production,  and  the  state  of  the  arts, 
as  in  Equation  (3.2). 

If  we  take  all  the  w  s  in  Equation  (3.1)  as  given  and  unchanged 
during  the  relevant  period,  the  supply  function  reduces  to  a  relationship 
between  quantity  and  the  price  of  the  good.  Unlike  the  demand  func¬ 
tion,  as  the  price  of  the  good  increases,  the  quantity  supplied  also  in¬ 
creases.  A  hypothetical  supply  schedule  is  shown  in  Table  3—1.  At  a 
higher  price  the  supplier  will  employ  more  factors  and  use  his  capacity 
more  intensively,  and  thus  supply  a  larger  quantity  of  the  good. 

3.2.  Individual  Supply  and  Total  Supply 

Just  as  a  demand  schedule  can  be  shown  graphically  as  a  demand 
curve,  a  supply  schedule  can  be  plotted  on  a  graph,  with  price  on  the 
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TABLE  3-1 

A  Hypothetical  Supply  Schedule 


Price  in  Dollars  Quantity  in  Physical  Units  -per  Week 

P  y 

8 . 30 

7 . 28 

6 . 25 

5 . 20 

4 . 14 

3 .  7 

2 .  0 

1 .  0 


vertical  axis  and  quantity  on  the  horizontal  axis  and  the  points  con¬ 
nected  to  form  a  supply  curve.  The  supply  curve,  SS,  in  Figure  3—1  is 
based  on  the  supply  schedule  in  Table  3—1. 

A  market  supply  schedule,  the  schedule  relating  the  total  quantity 
that  suppliers  are  willing  to  put  on  the  market  at  a  series  of  prices,  is 
the  summation  of  all  the  individual  supply  schedules.  In  the  same  way, 
the  market  supply  curve  is  the  result  of  adding  together  all  the  individ- 


FIGURE  3-1 

A  Hypothetical  Supply  Curve 
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ual  supply  curves  in  the  market.  Suppose  we  have  a  market  with  three 
suppliers  who  have  the  supply  curves  s' s',  s"s" ,  and  s'"  s"  in  Figure 
3-2.  The  market  supply  curve,  SS,  is  found  by  adding  up  what  each  of 

FIGURE  3-2 

Derivation  of  a  Market  Supply  Curve 


the  individual  suppliers  are  willing  to  supply  at  each  of  the  prices.  Thus, 
at  the  price  p*  the  market  supply  is  equal  to  y  +  y"  +  y" . 


3.3.  Elasticity  of  Supply 

In  measuring  the  responsiveness  of  supply  to  a  change  in  price,  the 
concept  of  elasticity  is  used  in  the  same  manner  as  it  was  used  in  connec¬ 
tion  with  demand.  The  elasticity  of  supply  is  a  measure  of  the  ease  or 
difficulty  of  expanding  output  in  response  to  an  increase  of  price  or  of 
reducing  output  in  response  to  a  reduction  of  price.  For  a  supply  curve, 
the  coefficient  of  elasticity,  E,  is  defined  exactly  the  same  as  it  was  for 
demand — at  the  point  ( y,p ),  the  coefficient  of  elasticity  is  defined  as: 


(3-3)  E(jj 0 


%  change  in y  p  dy 
%  change  in  p  y  dp 


Since  supply  curves  are  almost  invariably  rising  with  an  increase  in 
price,  the  elasticity  coefficient  of  supply  is  normally  positive. 

Using  the  coefficient  of  elasticity  as  a  guide,  the  responses  of  sup¬ 
pliers  to  price  changes  can  be  classified  into  five  general  patterns:  per¬ 
fectly  elastic,  relatively  elastic,  unitary  elastic,  relatively  inelastic,  and 
perfectly  inelastic  supply. 

1.  With  perfectly  elastic  supply,  at  the  point  considered,  an  infin¬ 
itesimal  change  in  price  will  lead  to  an  infinite  change  in  the  quantity 
supplied.  Thus  E  =  co .  A  perfectly  elastic  supply  implies  that  the  sup¬ 
pliers  are  willing  to  supply  all  the  market  wants  at  a  given  price,  but  will 
supply  nothing  at  a  slightly  lower  price. 

2.  If  the  supply  curve  is  relatively  elastic  at  the  point  considered,  a 
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small  percentage  change  in  the  price  causes  a  more  than  proportionate 
percentage  change  in  the  quantity  supplied.  Therefore  co  3>  E  1. 

3.  If  a  small  percentage  change  in  the  price  results  in  an  equal  per¬ 
centage  change  in  the  quantity  supplied,  the  supply  curve  is  of  unitary 
elasticity  at  the  point  considered.  Thus  E  =  1. 

4.  Then  there  are  cases  where  a  small  percentage  change  in  the 
price  causes  a  less  than  proportionate  percentage  change  in  the  quantity 
supplied.  The  supply  curve  is  relatively  inelastic  at  the  point  considered 
and  1  3>  E  0. 

5.  Finally,  we  have  the  situation  where  a  small  percentage  change 
in  the  price  of  the  good  causes  no  change  in  the  quantity  supplied.  The 
supply  curve  is  perfectly  inelastic  at  the  point  considered,  and  E  =  0. 

Since  the  elasticity  of  supply  measures  the  difficulty  of  expanding 
output,  in  response  to  a  price  increase,  or  of  reducing  output  in  response 
to  a  price  reduction,  it  will  be  different  whether  one  is  considering  a 
short-run  or  a  long-run  response.  Capacity  can  be  increased  in  the  long 
run,  and  since  it  is  usually  easier  to  expand  output  with  increased  capac¬ 
ity,  the  supply  curve  normally  will  be  more  elastic  in  the  long  run  than 
in  the  short  run  as  the  limits  of  short-run  capacity  are  reached.  Supply, 
in  both  the  short  and  long  run,  depends  on  cost.  If  output  can  be  ex¬ 
panded  with  relatively  little  increase  in  cost,  the  supply  curve  will  be 
relatively  elastic,  but  if  output  can  only  be  expanded  with  relatively 
large  increases  in  cost,  the  supply  curve  will  be  relatively  inelastic. 

3.4.  Equilibrium  of  Supply  and  Demand 

Let  us  now  combine  our  concepts  of  supply  and  demand  and  see 
how  the  price  of  a  good  is  determined  in  a  perfectly  competitive  market. 
The  concept  of  a  perfectly  competitive  market  is  an  idealization  which 
is  never  fully  achieved  in  any  actual  market  for  a  commodity.  The  con¬ 
cept,  as  an  idealization,  is  similar  in  some  respect  to  that  of  a  perfect  gas. 
No  gas  behaves  literally  in  accordance  with  the  perfect  gas  law,  but 
many  gases  are  fair  approximations  to  a  perfect  gas  in  the  ordinary 
ranges  of  temperature  and  pressure. 

A  perfectly  competitive  market  is  usually  defined  as  a  relatively 
large  group  of  independent  buyers  and  sellers  actively  dealing  in  a 
more  or  less  homogeneous  good,  with  no  buyer  or  seller,  acting  alone, 
able  to  influence  noticeably  the  market  price.  The  buyers  and  sellers  are 
assumed  to  have  a  knowledge  of  the  prices  at  which  transactions  are 
taking  place,  and  all  buyers  and  sellers  are  willing  to  deal  with  each 
other.  Of  course,  some  individuals  may  act  as  both  a  buyer  and  a  seller. 
Perfect  competition  is  approached  in  actual  markets  in  varying  degrees. 
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A  few,  such  as  the  agricultural  commodity  markets  in  Chicago  and  Kan¬ 
sas  City,  the  New  York  stock  exchange,  and  the  market  for  foreign  ex¬ 
change  (the  "money  market”  where  dollars,  francs,  pound  sterling,  etc., 
are  bought  and  sold ) ,  are  approximated  to  a  considerable  degree  by  the 
ideal  of  perfect  competition. 

Given  a  competitive  market,  we  can  say  that  the  price  of  a  good 
will  tend  to  a  level  which  equates  the  total  quantity  demanded  of  the 
good  with  the  total  quantity  supplied.  This  is  the  equilibrium  price. 
Suppose  in  a  particular  market  for  some  good,  that  DD  is  the  demand 
curve  and  SS  the  supply  curve  as  shown  in  Figure  3—3.  With  the  given 


FIGURE  3-3 


The  Equilibrium  Price 


demand  and  supply  curves,  the  equilibrium  price,  in  Figure  3—3,  is  p 
with  the  total  quantity  demanded  and  supplied  per  period  of  time  equal 
at  y0. 

If  the  price  is  not  at  the  equilibrium  point,  will  it  tend  to  move  to 
equilibrium  or  will  it  remain  above  or  below  the  equilibrium  level? 
Suppose  the  price  in  the  market  is  above  the  equilibrium  level,  say  at 
p\  dollars  per  unit,  in  Figure  3-3.  At  this  price  the  suppliers  in  the  mar- 
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ket  are  willing  to  supply  yis  units  per  period,  but  the  buyers  in  the  mar¬ 
ket  only  desire  to  purchase  yu>  units  per  period.  There  is  an  excess  supply 
of  yis  —  yiD  units  per  period,  designated  as  ES  in  Figure  3—3.  The  excess 
supply  will  generate  pressure  to  reduce  prices,  since  the  sellers  can  dis¬ 
pose  of  their  unsold  surpluses  only  at  lower  prices.  The  competition 
between  sellers  to  dispose  of  their  surplus  stocks  will  cause  any  price 
above  p0  to  fall.  As  the  price  falls  toward  the  equilibrium  level,  the  ex¬ 
cess  supply  will  gradually  diminish,  partly  because  at  lower  prices  sup¬ 
pliers  will  put  a  smaller  quantity  on  the  market  and  partly  because  at 
lower  prices  the  buyers  will  take  a  larger  quantity  of  the  good  off  the 
market. 

Similarly,  if  the  price  is  below  the  equilibrium  level,  say  at  p2,  in 
Figure  3—3,  there  is  an  excess  demand  for  the  product,  equal  to 
y2D  ' —  y28  units  per  period,  ED  in  the  figure.  In  this  situation  more  is 
being  demanded  than  is  being  supplied  to  the  market,  and  some  poten¬ 
tial  buyers  are  unable  to  purchase  the  good  at  the  current  price,  but  are 
willing  to  pay  a  higher  price.  These  would-be  buyers  raise  their  bids  in 
an  effort  to  obtain  the  product.  Thus  the  competition  between  buyers 
tends  to  increase  the  price  under  conditions  of  excess  demand. 

In  the  situation  shown  in  Figure  3—3,  the  price  p0  is  a  stable 
equilibrium  price  in  the  sense  that  any  deviation  of  price  from  p0  gener¬ 
ates  forces  tending  to  restore  the  price  to  p0.  If  we  write  y  —  D{p)  for 
the  demand  function  and  y  =  S(p)  for  the  supply  function,  our  condi¬ 
tion  for  equilibrium  is  that 

(3.4)  y  =  D(i 0  =  SQ 0, 

which  is  satisfied  when  p  =  p0,  and  the  quantity  demanded  and  supplied 
are  equal,  yD  =  ys  =  yo. 

The  equilibrating  mechanism  of  a  competitive  market  can  also  be 
described  from  an  output  point  of  view.  Let  us  assume  that  Figure  3—4 
represents  some  market  with  the  demand  curve  DD  and  the  supply 
curve  SS.  Under  these  conditions  the  equilibrium  price  is  p0  and  equilib¬ 
rium  output  is  y0.  If  the  quantity  supplied  to  the  market  is  y i  <(  y0,  then 
the  price  at  which  the  buyers  in  the  market  will  purchase  this  quantity 
is  pm,  i.e.,  the  market  will  just  be  cleared  at  the  price  p\D,  but  this  price 
is  greater  than  pis,  the  minimum  price  necessary  to  induce  the  suppliers 
to  put  the  quantity  yi  on  the  market.  Hence,  the  suppliers  will  make 
profits  over  and  above  the  "normal”  profits  necessary  to  keep  them  in 
operation,  and  the  extra  profits  will  induce  the  suppliers  to  expand  and 
supply  a  greater  quantity  of  the  good.  As  the  increased  quantity  appears 
on  the  market,  the  market-clearing  price  will  fall,  and  therefore  extra 
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profits  will  fall.  This  process  will  continue  until  the  expanding  supply 
on  the  market  has  brought  the  price  down  to  p0  and  extra  profits  for  the 
last  unit  of  production,  y0,  have  been  reduced  to  zero.  At  this  level  of 
output  the  incentive  to  expand  will  be  gone. 

Similarly,  if  output  were  y-2  />  y0,  the  market-clearing  price  p^o  is 

FIGURE  3-4 
Equilibrium  Output 


less  than  the  minimum  price  p2s  necessary  to  induce  the  suppliers  to  put 
the  quantity  y 2  on  the  market.  Thus  some  suppliers  will  make  losses, 
and  output  will  decline  by  the  withdrawal  of  suppliers  and/or  the  re¬ 
stricting  of  output  until  the  losses  are  eliminated. 

3.5.  An  Analogy  from  Mechanics 

The  supply  and  demand  equilibrium  represents  an  equilibrium  of 
economic  forces.  On  the  one  side  we  have  human  desires  backed  with 
willingness  to  pay  money  for  the  goods,  and  the  lower  the  price,  the 
greater  is  the  quantity  the  buyers  will  take.  But  on  the  production  side, 
it  is  costly  to  produce  goods,  and  the  greater  the  rate  of  output  of  an 
industry,  the  more  intensively  it  must  bid  scarce  resources — labor, 
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capital,  materials — away  from  other  industries;  this  leads  to  rising 
unit  costs  in  a  competitive  market.  The  selling  price  of  a  good  continues 
to  rise  or  to  fall  until  these  forces  are  in  equilibrium. 

An  analogy  with  mechanics  may  help  to  clarify  the  idea  of  eco¬ 
nomic  equilibrium.  Suppose  a  mass  is  acted  upon  by  a  force,  F,  which 
is  inversely  proportional  to  the  velocity,  v,  of  the  mass,  that  is 

(3-5)  F  =  a~. 

v 

As  the  mass  is  accelerated  to  higher  velocities,  the  applied  force  dimin¬ 
ishes.  Suppose  further  that  air  friction  sets  up  a  resistance  force,  R,  which 
is  proportional  to  velocity,  that  is 

(3.6)  R  =  fiv. 

Then  the  equilibrium  rate  of  travel  of  the  mass  is  given  by  the  condition 
that 


(3-7)  R  =  F,  that  is  fiv  =  -  > 

v 

FIGURE  3-5 
Equilibrium  Velocity 
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from  which  we  deduce  that  in  equilibrium  the  velocity  of  the  mass  will 
be  constant  at 

0-8)  =  |/“  , 

where  v0  is  the  equilibrium  velocity  and  a  and  /3  are  constants.  The 
situation  is  illustrated  in  Figure  3-5. 

The  system  is  in  equilibrium  only  when  v  =  v0.  If,  initially,  the 
mass  is  given  a  velocity  v\  <(  v0,  then  the  motive  force 

(3-9)  Fi  =  —  >  Ri  =  &v\, 

Vi 

the  resistance  force,  and  the  velocity  of  the  mass  is  increased. 

If  however,  the  mass  is  given  a  velocity  v0,  then 

(3-10)  F2  =  —  <  R2  =  &V2, 

1>2 

and  motion  of  the  mass  is  retarded.  Note  that  velocity  is  quite  analogous 
to  y,  the  rate  of  production  and  sales.  Both  are  rates  per  unit  of  time.  In 
economics,  rates  are  often  referred  to  as  flows.  For  example,  production, 
sales,  and  consumption  involve  flows  of  goods  over  time. 

3.6.  Price  as  a  Rationing  Device 

We  are  now  in  a  much  clearer  position  to  see  how  prices  serve  as 
rationing  devices,  and  how  the  pricing  system  generally  serves  as  an 
allocating  mechanism  for  regulating  the  composition  and  flow  of  eco¬ 
nomic  goods. 

Consider  a  competitive  market  in  equilibrium,  illustrated  in  Figure 
3-6.  The  price  that  prevails  in  the  market  is  p0,  and  this  price  performs 
two  economic  functions. 

1.  It  rations  the  flow  of  the  good  y  among  buyers  in  such  a  way 
that  only  the  more  eager  buyers  that  stand  behind  the  demand  curve 
above  p0  are  satisfied.  Buyers  whose  wants  or  purchasing  power  are  not 
sufficient  to  buy  at  the  price  p0,  or  above,  are  rationed  out  of  the  market 
and  thus  are  not  allocated  any  of  the  good  y. 

2.  The  price  p0  also  serves  to  ration  out  of  the  market  any  and  all 
suppliers  who  cannot  produce  efficiently  enough  to  meet  all  costs  of 
production  and  make  "normal”  profits  at  a  selling  price  of  p0.  It  also 
rations  out  those  techniques  and  methods  of  production  which  cannot 
be  supported  except  at  a  price  greater  than  pa. 

In  a  private  enterprise  economy  price  thus  serves  to  allocate  goods 
among  buyers  and  production  among  producers. 
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FIGURE  3-6 

Price  as  a  Rationing  Device 


QUESTIONS  AND  EXERCISES 

1.  After  a  severe  snow  storm  a  large  city  is  temporarily  isolated  from  the  rest  of 
the  world.  Draw  a  supply  curve  for  replacement  links  in  tire  chains,  with  a 
time  interval  consisting  of  the  day  immediately  following  the  storm. 

2.  Find  the  equilibrium  price  in  the  following  situation:  yx  =  1  is  the  supply 
function  for  a  piece  of  real  estate.  The  demand  function  for  that  piece  of  real 
estate  is  given  by: 

jyi  =  10  —  .Olpi  . 

Why  is  the  supply  function  for  a  particular  piece  of  real  estate  written  in  the 
form  used  above?  What  is  its  elasticity? 

3.  Suppose  the  demand  for  a  good  is  given  by: 

yd  =  140  — 

while  the  supply  of  the  good  is  given  by: 

y*  =  P  —  40 

a)  Determine  the  equilibrium  price  and  quantity  of  the  good  exchanged. 
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b)  If  the  market  price  were  90  at  any  time,  what  would  be  the  excess  demand 
at  that  price? 

c)  If  market  price  were  150,  what  would  be  the  excess  supply? 

d)  Suppose  sellers  in  expectation  of  receiving  a  price  of  $140,  place  100 
units  on  the  market.  What  is  the  market  clearing  price  for  these  100 
units?  By  how  much  does  demand  price  exceed  or  fall  short  of  the  ex¬ 
pected  supply  price?  How  would  you  expect  suppliers  to  react? 

4.  In  what  situations  could  one  say  that  price  was  determined  by: 

a)  demand  conditions, 

b)  supply  conditions? 

5.  Since  the  quantity  of  a  good  purchased  is  equal  to  the  quantity  sold  in  every 
transaction,  how  can  price  be  determined  by  the  equality  of  supply  and  de¬ 
mand? 

6.  Construct  a  supply  schedule  for  the  following  supply  function,  for  integral 
prices  from  0  to  40.  Graph  the  schedule. 

a)  Is  the  supply  schedule  relatively  inelastic? 


yu  —  Hopl  ~  10  • 


b)  Find  the  equilibrium  price  if  the  demand  function  is  given  as 


1200 

yu  ~  p,  +  10 


10  . 


c)  If  the  price  in  the  market  happened  to  be  30,  would  there  be  an  excess 
supply  or  demand?  How  much? 

d)  What  would  happen  to  the  excess  supply  (demand)  at  the  price  30  if  the 
constant  ( 1200)  in  the  demand  function  increased  to  2187.5? 

e )  What  would  be  the  new  equilibrium  price  and  sales? 

7.  Derive  the  form  of  the  supply  curve  with  unit  elasticity,  constant  elasticity. 


Chapter 

4 


APPLICATIONS  OF  SUPPLY 
AND  DEMAND  ANALYSIS 


Sufficient  tools  of  analysis  have  now  been  developed  for 
us  to  understand  the  circumstances  under  which  price  changes  may  oc¬ 
cur.  In  the  last  chapter  we  learned  that  in  a  competitive  market  price 
tends  to  the  level  at  which  the  quantity  of  a  good  supplied  is  equal  to  the 
quantity  demanded.  In  this  chapter  we  will  first  examine  what  happens 
to  the  price  when  there  is  an  increase  in  demand.  Next  we  will  analyze 
the  repercussions  arising  from  shifts  of  the  supply  function.  We  will 
then  apply  our  supply  and  demand  analysis  to  various  problems,  such  as 
price  support  programs,  crop  reduction  programs,  taxes  and  subsidies, 
and  business  decisions. 

4.1.  An  Increase  in  Demand 

Let  us  first  analyze  the  effect  on  the  equilibrium  price  of  some  good 
of  an  increase  in  the  demand  for  that  good.  In  Chapter  2  we  stated  the 
general  demand  relationship  as: 

(2.1)  y\  =  f(p2,  p2,  ps,  ,  pnj  Ij  T )  . 

An  increase  in  the  demand  for  a  product,  y\,  may  result  from  a  change  in 
the  tastes  of  consumers  (T) ,  a  change  in  their  incomes  (I) ,  or  a  change 
in  the  prices  of  other  goods  (p2,  p-i,  .  .  .  ,  pn).  If  we  have  given  the 
demand  curve,  DD,  and  the  short-run  supply  curve,  S.Ss,  in  Figure  4—1, 
our  supply  and  demand  analysis  tells  us  that  the  equilibrium  price  is  p0, 
at  which  level  the  quantity  demanded  and  the  quantity  supplied  are 
equal  at  y0.  As  a  result  of  an  increase  in  demand,  suppose  that  the  de¬ 
mand  curve  shifts  to  D'D'.  We  see  that  this  increase  in  demand  will 
raise  the  equilibrium  price  of  the  product. 

Under  the  new  demand  conditions,  the  old  equilibrium  price  gives 
rise  to  an  excess  demand,  which,  as  we  saw  in  Section  3.4,  causes  price 
to  increase.  How  much  the  price  will  increase  depends  upon  the  period 
of  time  we  consider  and  the  mobility  of  the  factors  of  production,  or 
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inputs,  into  the  industry  in  question.  In  the  short  run  the  price  of  the 
good  will  tend  to  rise  to  a  level  which  is  higher  than  its  long-run  posi¬ 
tion.  In  the  short  run  the  output  of  the  firms  in  the  industry  can  only  be 
increased  by  employing  their  fixed  facilities  more  intensively.  Output 

FIGURE  4-1 

Repercussions  of  an  Increase  in  Demand 


expands  along  the  short-run  supply  curve  until  short-run  equilibrium 
is  reached,  in  the  situation  shown  in  Figure  4—1,  at  a  price  of  ps  with 
the  quantity  supplied  and  demanded  equal  to  y,. 

At  the  short-run  equilibrium  price,  pS)  however,  it  will  pay  firms 
in  the  industry  to  expand  their  capacity.  In  the  long  run,  supply  is  more 
elastic,  as  new  firms  and  less  mobile  resources  are  attracted  into  the  in¬ 
dustry  in  response  to  the  higher  price  of  the  product  and  greater  profits 
for  the  firms.  In  Figure  4—1,  the  long-run  supply  curve  is  given  as  SiSl. 
Given  the  opportunity  to  reorganize  their  productive  efforts,  we  see, 
from  the  long-run  supply  curve,  that  the  firms  would  be  willing  to  sup¬ 
ply  a  quantity  greater  than  ya  at  the  price  p However,  as  the  industry 
expands  capacity  and  output,  the  increased  output  can  only  be  taken  off 
the  market  at  a  reduced  price.  Assuming  no  other  changes,  the  final 
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long-run  equilibrium  is  reached  when  the  price  falls  from  ps  to  pL  and 
the  quantity  supplied  and  demanded  are  equal  at  jl-  Notice  that  in  the 
final  equilibrium  position,  both  the  price  and  the  quantity  are  greater 
than  in  the  initial  position.  The  increase  in  price,  of  course,  results  from 
having  a  long-run  supply  curve  with  a  positive  slope,  that  is,  the  industry 
will  only  supply  a  greater  quantity  in  the  long  run  at  a  higher  price.  If 
the  long-run  supply  curve  had  been  constant,  the  price  would  have  fallen 
back  to  the  original  level,  after  its  short-run  increase.  And,  if  the  long- 
run  supply  curve  had  a  negative  slope,  the  long-run  equilibrium  price 
would  have  fallen,  after  the  initial  short-run  rise  following  the  increase 
in  demand.  A  reduction  in  demand,  of  course,  will  be  just  the  reverse  of 
the  above  analysis,  and  we  leave  it  as  an  exercise  for  the  student. 

4.2.  A  Shift  in  Supply 

Since  price  in  a  competitive  market  is  determined  by  the  interaction 
of  demand  and  supply  forces,  a  shift  in  supply  will  also  cause  a  change 
in  the  competitive  price.  If  there  is  a  change  in  the  supply  function — 
either  the  short-run  or  the  long-run  supply  function — say  a  decrease  in 

FIGURE  4-2 

Effect  on  Price  of  a  Decrease  in  Supply 
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supply  because  of  an  increase  in  the  price  of  a  factor,  perhaps  wages,  or 
an  increase  in  supply  because  of  technological  improvements,  this  will 
cause  the  price  to  rise  or  fall. 

An  increase  in  the  price  of  a  factor  used  in  the  production  of  a 
particular  good  will,  other  things  equal,  bring  about  a  decrease  in  the 
supply  of  the  good.  Since  costs  will  have  increased,  the  suppliers  pro¬ 
ducing  the  good  will  have  to  receive  higher  prices  in  order  to  cover 
their  costs.  The  effect  of  such  an  increase  in,  say,  wages  is  a  shift  of  the 
supply  curve  to  the  left;  that  is,  less  will  be  supplied  to  the  market  at 
any  price.  For  example,  suppose  we  have  a  market  with  the  demand 
curve,  DD,  and  the  supply  curve,  SS,  shown  in  Figure  4—2.  The  equilib¬ 
rium  price  and  quantity  are  p0  and  y0.  Next  let  us  assume  that  the  wages 
of  labor  used  in  the  production  of  the  good,  y,  are  increased.  As  a  result, 
the  supply  curve  shifts  to  the  left,  to  S'S'.  The  equilibrium  price  rises 
to  p'  and  the  quantity  sold  falls  to  y'.  Thus,  as  a  result  of  a  decrease  in 
supply  the  equilibrium  price  is  pushed  up  and,  with  demand  unchanged, 
the  quantity  sold  falls. 

If  a  new  technique  of  production  is  introduced  making  it  possible 


FIGURE  4-3 

Effect  on  Price  of  a  Technological  Improvement 
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to  produce  any  given  level  of  output  at  a  lower  cost,  all  the  firms  will  in 
time  be  forced  to  adopt  the  new  technique,  since  the  firms  that  initially 
introduce  the  innovation  will  be  able  to  undersell  those  firms  that  do 
not.  Suppose  that  an  innovation  is  introduced  into  an  industry  repre¬ 
sented  by  the  supply  curve  SS,  in  Figure  4—3,  with  the  demand  curve 
DD.  Before  the  innovation  influences  the  supply  function,  the  equilib¬ 
rium  price  and  quantity  are  p0  and  y0.  As  a  result  of  the  new  technology 
the  supply  curve  shifts  to  S' S'.  With  the  new  supply  function,  given  an 
unchanged  demand  function,  the  equilibrium  price  will  fall  to  p'  and 
quantity  supplied  and  demanded  increases  to  y'.  We  note  that,  other 
things  equal,  an  increase  in  supply  causes  a  fall  in  the  equilibrium  price 
and  an  increase  in  the  quantity  of  the  good  bought  and  sold. 

The  elasticity  of  demand,  in  the  relevant  range,  is  clearly  of  more 
than  passing  interest  to  the  industry  affected  by  a  change  in  technology. 
We  saw  above  that  a  technological  improvement  will  result  in  a  lower 
price  for  the  product.  We  also  recall,  from  Section  2.8,  that  the  change 
in  total  expenditure  for  a  good,  caused  by  a  price  cut,  depends  upon  the 
coefficient  of  arc  elasticity  of  the  demand  curve.  If  the  demand  curve  is 
relatively  inelastic  (elastic)  in  the  relevant  range,  then  increases  in 
supply  tend  to  reduce  (increase)  the  total  money  receipts  per  unit  of 
time  of  the  suppliers. 

In  agriculture,  much  of  the  pressure  for  price  supports  arose  be¬ 
cause  of  declines  in  farm  income.  These  declines  could  have  been  caused 
by  a  rapid  rate  of  technological  improvement  in  agriculture  if  the  de¬ 
mand  for  agricultural  products  had  been  relatively  inelastic. 

4.3.  Application  of  Supply  and  Demand  to  Problem  of  Price 
Supports 

Governmental  price  supports  have  been  used  extensively  in  the 
area  of  agriculture  and  the  purchase  of  silver.  Congress,  by  a  series  of 
acts,  has  required  the  Treasury  to  bid  for  silver  at  a  price  which  has  been 
increased  from  50  cents  an  ounce  in  1934  to  90.5  cents  an  ounce  in 
1946. 

Let  us  apply  our  supply  and  demand  analysis  to  the  general  prob¬ 
lem  of  price  supports.  Suppose  the  government  is  committed  by  law  to 
buy  a  sufficient  quantity  of  corn  to  prevent  the  price  of  corn  from  fall¬ 
ing  below  p*  dollars  per  bushel  in  Figure  4—4,  which  represents  the 
corn  market,  and  that  p*  is  determined  by  some  legal  formula  based 
upon  the  prices  farmers  have  to  pay  for  the  things  they  buy.  Then  if  the 
equilibrium  market  price  po  is  greater  than  the  support  price,  the  law 
will  not  affect  the  price  of  corn  or  the  allocation  of  resources.  In  Figure 
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4—4,  after  putting  the  support  price  at  p*,  the  effective  demand  curve 
changes  from  DD,  the  free  market  demand,  to  DD'D"  with  the  seg¬ 
ment  D'D"  representing  the  effect  of  the  fixed  support  price.  That  is, 
at  p*  the  government  stands  ready  to  buy  unlimited  quantities  of  corn. 

Suppose,  however,  that  the  support  price  p*  is  higher  than  the 
equilibrium  market  price,  po,  as  it  is  in  Figure  4—5,  where  DD  repre- 

FIGURE  4-4 

Ineffectiveness  of  a  Support  Price  Less  Than  Market  Price 


sents  the  free  market  demand,  SS  the  supply  curve  of  corn  and  D'D" 
the  price  support  demand  curve.  In  the  market,  shown  in  Figure  4—5, 
the  equilibrium  price  and  quantity  under  free  market  conditions  is  p0 
and  y0.  With  the  introduction  of  a  supported  price,  higher  than  the  equi¬ 
librium  price,  the  effective  demand  curve  becomes  DD'D".  At  the 
support  price  of  p*,  the  buyers  in  the  market  only  desire  to  purchase  the 
quantity  y*  but  the  suppliers  are  willing  to  supply  a  greater  quantity,  y'. 
Hence,  if  the  government  is  to  maintain  the  support  price  p*,  it  must  be 
ready  and  willing  to  purchase  the  excess  supply  y  —  y*  to  prevent  com¬ 
petition  from  driving  the  price  below  p*.  Note  that  after  the  institution 
of  price  supports,  the  quantity  taken  by  the  market  falls  from  y0  to  y*. 
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FIGURE  4-5 

An  "Effective”  Price  Support 


A  support  price  above  equilibrium  discourages  some  buyers  who  would 
have  been  willing  to  buy  at  p0. 

If  the  government  does  not  want  to  accumulate  the  excess  supply 
at  the  rate  y  —  y #  per  period  of  time  indefinitely,  a  crop  restriction 
program  may  be  introduced  in  connection  with  the  price  support  pro¬ 
gram,  as  has  been  done  in  the  areas  of  tobacco,  wheat,  and  corn.  In 
terms  of  Figure  4—5,  output  needs  to  be  restricted  to  the  level  y*  if  the 
aim  is  to  maintain  the  market  price  at  the  level  of  p*.  In  the  United 
States,  this  has  been  attempted,  not  too  successfully,  by  means  of  acreage 
allotments.  Note  that  again  the  result,  as  far  as  the  consumers  are  con¬ 
cerned,  is  a  smaller  quantity  of  the  good  at  a  higher  price. 

If  the  aim  of  the  price  supports  or  the  crop  restriction  program  is 
to  increase  the  income  of  producers  without  having  the  government 
acquire  large  stocks,  then  it  would  appear  to  make  more  sense  when 
applied  to  goods  with  a  relatively  inelastic  demand  and  supply,  in  the 
relevant  range,  than  when  applied  to  goods  with  a  relatively  elastic  de¬ 
mand  and  supply.  If  we  recall  our  analysis  in  Section  2.8,  it  is  easy  to  see 
that  a  crop  restriction  program  will  only  increase  the  income  of  the 
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producers  if  the  demand  curve  for  the  particular  controlled  good  is 
relatively  inelastic,  in  the  range  considered.  In  the  price  support  pro¬ 
gram,  if  the  demand  curve  is  relatively  elastic  and  the  support  price  is 
higher  than  the  free  market  price,  the  resulting  reduction  in  the  quantity 
of  the  good  purchased  by  buyers  in  the  market  will  be  proportionately 
greater  than  the  increase  in  price — leaving  a  greater  quantity  for  the 
government  to  take  off  the  market  and  put  into  storage.  We  leave  it  to 
the  student  to  work  out  the  relationship  between  the  elasticity  of  supply 
and  quantities  stored  under  a  support  program. 

4.4.  Taxes  and  Subsidies 

Supply  and  demand  analysis  gives  an  insight  into  many  past  price 
changes  and  expected  price  changes,  including  those  influenced  by  taxes 


FIGURE  4-6 

Effect  of  a  Tax  or  Subsidy 


or  subsidies.  Suppose  the  government  passes  a  law  levying  a  tax  per 
unit  of  output  on  the  production  of  some  particular  product,  say  copper. 
Other  things  equal,  the  supply  curve  will  shift  to  the  left,  from  SS  to 
S  S  in  Figure  4—6.  Remember,  the  supply  curve  provides  the  quantities 
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suppliers  are  willing  to  put  on  the  market  at  a  series  of  prices.  With  the 
introduction  of  the  tax  per  unit,  the  suppliers  will  require  this  much 
more  per  unit  if  they  are  to  continue  to  secure  normal  profits.  Therefore, 
the  vertical  distance  between  SS  and  S' S',  in  Figure  4—6,  is  equal  to  the 
tax. 

Each  producer  will  see  the  tax  as  an  increase  in  his  costs.  The  quan¬ 
tity  that  he  formerly  was  willing  to  supply  at  a  given  price,  would  be 
supplied  after  the  tax  if  the  new  price  exceeded  the  old  by  the  amount  of 
the  tax.  Given  the  demand  curve,  DD,  the  equilibrium  price  before  the 
tax  is  p0  and  the  quantity  bought  and  sold  in  the  market  is  y0.  After  levy¬ 
ing  the  tax,  the  market  price  rises  to  p*  and  the  quantity  sold  falls  to  y*. 
Note  that  the  market  price  does  not,  in  this  case,  rise  by  the  full  amount 
of  the  tax.  In  this  situation,  as  pictured  in  Figure  4—6,  the  suppliers  sell 
a  smaller  quantity  and  receive  a  lower  net  price,  and  the  buyers  purchase 
a  smaller  quantity  and  pay  a  higher  price,  than  before  the  tax  was  put 
into  effect.  Thus  we  can  say  the  buyers  pay  part  of  the  tax  and  the  sup¬ 
pliers  pay  part  of  the  tax. 

The  above  analysis  assumed  that  the  demand  for  the  product  re¬ 
mains  unchanged,  but  this  assumption  may  not  be  completely  correct. 
Earlier  we  pointed  out  that  the  demand  for  any  commodity  was  a  func¬ 
tion,  not  only  of  its  own  price,  but  of  the  prices  of  other  goods.  The 
change  in  the  price  of  copper,  in  our  example,  may  shift  the  demand 
curve  for  copper  substitutes,  and  their  prices  may  consequently  change, 
which  in  turn  may  shift  the  demand  curve  for  copper.  For  a  simple  first 
approximation,  these  secondary  shifts  may  be  ignored.  The  net  effect  on 
the  price  of  the  commodity  taxed  and  the  quantity  sold,  however,  will 
depend  upon  the  relation  between  the  price  of  the  article  taxed  and  the 
prices  of  its  substitutes. 

A  per-unit  subsidy  granted  by  the  government  on  the  production 
of  some  commodity  will  shift  the  supply  curve  of  the  commodity  to  the 
right,  other  things  equal.  For  example,  during  World  War  II,  the  U.S. 
government  used  a  subsidy  on  copper  to  induce  an  increase  in  the  out¬ 
put  of  copper  without  raising  the  market  price,  which  was  controlled. 
With  the  use  of  a  subsidy,  the  government  induced  a  larger  output  at 
the  given  controlled  price.  In  Figure  4—6,  assume  that  the  original  sup¬ 
ply  curve  of  copper  is  S' S'  and  the  introduction  of  a  per-unit  subsidy 
shifts  the  supply  curve  to  SS.  Consequently,  other  things  unchanged,  the 
price  will  fall  and  the  quantity  taken  off  the  market  will  increase.  Again 
this  is  a  first  approximation,  because  demand  has  been  assumed  to  re¬ 
main  constant,  whereas  the  final  position  will  depend  upon  the  inter¬ 
relationships  among  the  various  commodities. 
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4.5.  Applications  to  Business  Decisions 

Suppose  an  engineer  is  working  for  a  company  that  is  contemplat¬ 
ing  a  large  plant  construction  project.  In  addition  to  being  called  upon 
to  help  on  the  construction  and  design  plans,  he  is  asked  to  express  his 
views  on  the  question  of  when  this  construction  project  should  be  initi¬ 
ated.  The  project  will  require  quite  large  amounts  of  aluminum.  It  is 
not  an  urgent  project,  and  could  be  postponed  for  as  long  as  six  years 
without  endangering  the  firm’s  competitive  market  position. 

He  argues  for  a  four-year  postponement  of  the  project  based  on 
the  following  reasoning:  He  has  been  following  the  research  reports 
in  the  engineering  journals  on  the  use  of  solar  energy  and  atomic  power 
for  the  generation  of  electric  power.  From  recent  reports  there  is  strong 
evidence  to  suggest  that  a  very  cheap  method  of  generating  electric 
power,  either  from  solar  energy  or  atomic  power,  will  obtain  wide  com¬ 
mercial  application  within  the  next  three  or  four  years.  Since  this  will 
tend  to  increase  the  supply  of  any  product  which  requires  large  amounts 
of  electric  power  in  its  production,  he  argues  that  there  is  a  good  chance 
that  the  market  price  of  aluminum  will  fall,  perhaps  considerably,  in 
the  near  future.  Since  the  project  in  question  requires  a  great  deal  of 
aluminum,  he  maintains  that  its  postponement  may  well  provide  a 
considerable  saving  in  construction  cost. 

Or,  to  take  another  example,  suppose  the  project  requires  a  great 
deal  of  concrete.  He  knows  that  the  country  is  engaged  in  a  widespread 
highway  construction  program.  This  highway  building  program — fed¬ 
eral  and  state — means  that  the  demand  for  concrete  will  rise  sharply 
and  remain  high  for  many  years.  Consequently,  he  argues  that  the  com¬ 
pany  should  begin  its  construction  project  as  soon  as  possible,  and  im¬ 
mediately  negotiate,  at  the  current  price,  a  contract  for  the  future  deliv¬ 
ery  of  the  needed  concrete. 

Or,  suppose  you  are  a  consultant  working  for  a  firm  that  is  design¬ 
ing  a  new  high-school  building  that  is  expected  to  last  fifty  years.  A 
question  arises  as  to  the  type  of  heating  to  install  in  the  building,  and 
an  important  determinant  for  the  school  board  is  the  expected  annual 
cost  of  heating.  You  are  asked  to  express  your  opinion.  You  favor  heat¬ 
ing  by  electricity  on  the  following  grounds:  You  have  been  following 
the  relationship  between  supply  and  demand  for  heating  oils,  gas,  and 
coal  and  you  expect  the  price  of  these  fuels  to  rise  because  of  increased 
demands  and  increases  in  costs  of  operation  in  the  industries.  On  the 
other  hand,  from  your  reading  of  research  reports  you  expect  the  price 
of  electric  power  to  remain  constant  or  fall  as  the  result  of  new  technol- 
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ogies  that  seem  likely  to  appear  in  the  area  of  generating  electric  power 
by  means  of  solar  energy  or  atomic  power.  You  reason  that  the  result  of 
the  expected  price  movements  will  be  to  make  electric  power  the  cheap¬ 
est  source  of  power  for  heating  over  the  life  of  the  building. 

These  examples  and  the  problems  considered  in  the  previous  sec¬ 
tions  serve  to  illustrate  how  a  knowledge  of  market  forces  and  familiar¬ 
ity  with  general  economics  can  be  of  direct  interest  to  the  general  citizen 
in  aiding  his  understanding  of  policy  problems  and  can  be  of  direct 
interest  to  engineers  and  others  engaged  in  planning.  It  also  shows  how 
technical  knowledge  can  be  useful  in  practical  economic  analysis. 

APPENDIX  TO  CHAPTER  4 

Application  of  Supply  and  Demand  to  Pricing  of  Durable  Goods 

In  recent  years1  an  important  extension  of  the  supply  and  demand  theory 
has  been  made  to  the  pricing  of  durable  goods.  There  are  two  kinds  of  durable 
goods — consumer  durables  such  as  refrigerators,  automobiles,  and  television 
sets,  and  producers  durable  equipment  such  as  trucks,  punch  presses,  and  steam 
boilers.  The  analysis  of  competitive  markets  for  these  kinds  of  goods  is  compli¬ 
cated  by  the  fact  that  we  do  not  consume  them  as  fast  as  they  are  purchased. 
They  are  consumed  only  over  relatively  long  periods  of  use. 

The  price  analysis  of  durable  goods  requires  a  fundamental  distinction  to 
be  made  between  the  demand  for  such  goods  as  a  stock  or  asset  to  "hold”  in  use, 
and  the  demand  for  newly  produced  units  of  such  goods  as  a  flow.  Suppose  as  a 
concrete  example  we  consider  the  market  for  trucks.  Then  there  exist  two  kinds 
of  demand  conditions  for  trucks,  a  demand  for  a  certain  total  stock  of  trucks  to 
be  used  in  performing  the  daily  hauling  tasks  of  the  trucking  industry,  and  a 
demand  for  new  trucks  to  replace  that  portion  of  the  total  stock  of  trucks  that  is 
wearing  out  each  year.  Thus,  in  Figure  4-7 A,  DD  represents  the  aggregate 
stock  demand  for  trucks.  It  is  a  schedule  of  the  various  quantities  of  trucks  in¬ 
dustry  will  desire  to  maintain  in  use  at  a  corresponding  schedule  of  prices  for 
trucks.  For  simplicity  we  will  ignore  the  problem  of  pricing  trucks  of  different 
ages  and  express  price  in  terms  of  new  vehicles.  The  stock  demand  curve  DD 
slopes  down  to  the  right,  since  the  lower  is  the  price  of  trucks  the  greater  is  the 
number  of  trucks,  X,  which  businesses  will  want  to  maintain  in  use.  In  Figure 
4-7B,  dd  represents  the  annual  flow  demand  for  new  replacement  trucks.  The 
flow  demand  curve  dd  slopes  down  to  the  right  because  the  lower  the  price  of 
trucks,  the  more  intensively  and  carelessly  will  trucks  be  used  with  the  result 
that  they  will  wear  out  faster  and  increase  the  replacement  rate,  x. 

The  curves  DD  and  dd  represent  the  stock-flow  conditions  of  demand  for 
trucks.  We  must  also  develop  a  characterization  of  the  supply  side  of  the  market. 
The  supply  of  trucks  as  a  stock  or  asset  at  any  time  is  determined  by  the  past 
history  of  production  and  replacement  of  trucks,  and  for  that  instant  in  time  is  a 

1  See  R.  W.  Clower,  "The  Dynamics  of  Investment,”  American  Economic  Review, 
March,  1954,  pp.  64—81. 
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constant  equal  to  the  number  of  trucks  physically  in  existence.  Hence  the  stock 
supply  curve  is  perfectly  inelastic,  as  indicated  by  SS  in  Figure  4-7 A.  On  the 
other  hand,  the  flow  supply  curve  will  represent  the  various  quantities  of  new 
trucks  that  truck  manufacturers  will  desire  to  produce  per  year  as  a  function  of 
the  going  price  for  new  trucks.  The  flow  supply  curve  will  therefore  be  a  produc¬ 
tion  response  curve  exactly  like  the  other  supply  curves  we  have  been  discussing. 
Such  a  supply  curve  representing  the  annual  flow  of  newly  produced  trucks 
into  the  market  is  indicated  by  rr  in  Figure  4-7 B.  In  summary,  the  full  condi¬ 
tions  of  supply  and  demand  for  a  durable  good  such  as  trucks  is  represented  by 
DD,  SS,  dd  and  jt  in  Figure  4-7 A  and  B. 

FIGURE  4-7 

Relationship  of  Stocks  and  Flows 


X,  STOCK  OF  TRUCKS  x,  ANNUAL  FLOW  OF 

ALREADY  PRODUCED  NEWLY  PRODUCED 


TRUCKS 

A  B 

Now,  if  such  a  market  is  competitive  it  will  be  in  full  long-run  equilibrium 
at  a  price  pn  such  that  the  stock  demand,  DD,  is  equal  to  stock  supply  in  exist¬ 
ence,  SS,  and  such  that  the  replacement  demand  rate,  dd,  is  equal  to  the  supply 
of  new  trucks  being  produced,  rr.  The  equilibrium  is  shown  in  Figure  4-7A  and 
B,  with  the  using  industries  satisfied  to  hold  the  stock  X0  at  the  price  p,h  and 
with  the  replacement  rate  just  equal  to  the  production  rate  of  new  trucks,  x(>, 
at  that  price. 

In  order  to  see  how  the  system  responds  to  a  change  in  conditions,  suppose 
a  highway  expansion  and  improvement  program  causes  a  sudden  increase  in 
the  demand  for  trucks  from  DD  to  D'D'.  It  is  likely  also  that  dd  would  increase, 
but  let  us  suppose  that  all  the  behavior  functions  except  DD  remain  as  they 
were  before.  The  effect  of  the  increase  in  stock  demand  is  shown  in  Figure  4-8A 
and  B.  Since,  in  the  short  run,  it  is  not  possible  appreciably  to  increase  the  ex¬ 
isting  stock  of  trucks,  the  effect  of  the  increase  in  demand  to  D'D'  is  to  increase 
the  price  of  trucks  to  po'  as  trucking  firms  bid  competitively  against  each  other 
to  try  to  get  more  trucks.  At  the  temporary  equilibrium  pc',  truck  manufacturers 
are  able  to  make  more  profits  on  the  production  of  new  trucks.  Specifically, 
they  find  it  profitable  to  increase  their  production  of  trucks  from  x0  to  x/  along 
the  flow  supply  curve,  J\r,  as  shown  in  Figure  4-8B.  With  new  trucks  more 
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expensive,  trucking  firms  now  try  to  make  their  existing  fleets  last  longer, 
with  more  thorough  maintenance  and  servicing.  The  higher  investment  cost  of 
trucks  means  that  it  pays  to  spend  more  on  upkeep.  This  causes  a  temporary 
reduction  in  the  replacement  rate  of  trucks  from  x0  to  x /.  With  the  production 
rate  of  new  trucks  increased  to  x/,  and  the  replacement  rate  of  old  trucks  de¬ 
creased  to  x/,  it  is  clear  that  there  is  a  surplus  of  x /  —  x/  new  trucks  coming 
into  the  market  per  year.  This  excess  flow  supply  of  new  trucks  into  the  market 

causes  the  existing  stock  of  trucks  to  increase  at  the  rate  ^  =  x/  -  xd'.  The 

at 

competition  of  sellers  to  market  these  new  trucks  causes  price  to  fall  from  the 
po'  level  along  the  line  AB  in  Figure  4-8 A.  As  price  falls,  the  excess  flow  supply 


FIGURE  4-8 

Restoration  of  Equilibrium,  Stock  and  Flow 


of  new  trucks  also  decreases,  but  as  long  as  there  is  any  excess  of  current  produc¬ 
tion  over  current  replacement,  the  existing  stock  of  trucks  must  increase.  It  will 
continue  to  increase  until  it  reaches  S'S' ,  and  price  falls  back  to  po-  At  this  price 
the  system  is  again  in  equilibrium  with  the  replacement  rate  equal  to  the  produc¬ 
tion  rate  at  Xq. 

QUESTIONS  AND  EXERCISES 

1.  With  a  diagram  similar  to  that  in  Figure  4—1,  analyze  the  short-  and  long- 
run  responses  of  the  cotton  piece  goods  industry  ( which  we  take  to  be  com¬ 
petitive)  to  the  introduction  of  a  major  technological  improvement.  Now 
assume  that  the  industry  experiences  a  decrease  in  demand.  Trace  the  short- 
and  long-run  responses. 

2.  Find  the  equilibrium  price  in  a  butter  market  with  the  following  demand- 
supply  functions,  where  yu  3/2,  p  1  and  po  represent  the  quantities  and  prices 
of  butter  and  margarine  respectively,  and  po  is  taken  to  be  50: 

yu  =  60  —  2pi  +  pi  , 

y\s  —  40  +  3pi  —  2p2  • 
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a )  Suppose  the  price  of  margarine  (p2)  falls  to  40  as  the  result  of  a  fall  in 
the  cost  of  production  of  margarine.  What  happens  to  the  equilibrium 
price  and  quantity  sold  of  butter? 

b)  Suppose  that  the  butter  industry  introduces  an  advertising  campaign 
which  shifts  the  demand  for  butter  to 

yu  =  80  —  1.5^  +  p2  ■ 

Find  the  new  equilibrium  price  and  quantity  sold  of  butter  (assume 
p2  remains  at  40 ) . 

c)  Consumers  have  become  more  and  more  concerned  about  saturated  fats. 
How  would  you  expect  this  concern  to  affect  the  demand  for  butter? 

3.  Assume  that  pretzels  are  consumed  only  with  beer.  If  a  tax  is  introduced  on 
beer,  what  would  you  expect  to  happen  to  the  quantity  of  pretzels  con¬ 
sumed?  To  the  price  of  pretzels? 

4.  Assume  that  there  is  a  substantial  increase  in  the  price  of  steel.  Trace  through 
the  probable  impact  of  such  a  price  increase  on  the  consumption  of  petro¬ 
leum  products,  glass,  and  rubber. 

5.  In  some  market,  demand  and  supply  conditions  are  given  as: 

yid  =  100  —  2pi  , 
jVis  =  3pi  —  20  . 

Now  a  tax  of  5  per  unit  is  levied  by  the  government. 

a )  Does  the  total  amount  paid  per  unit  by  the  buyers  change?  If  it  does 
change,  in  what  direction  and  by  how  much  does  it  change? 

b )  What  happens  to  the  receipts  per  unit  of  the  sellers?  The  quantity  sold? 
To  total  receipts? 

c)  Who  "pays”  the  tax?  How  would  you  alter  the  condition  of  demand 
and/or  supply  so  as  to  have  the  buyers  pay  all  the  tax?  The  sellers? 

d )  Assume,  instead,  that  the  government  had  paid  a  subsidy  of  2  per  unit. 
What  is  the  new  equilibrium  price  paid  by  the  buyers  and  quantity  pur¬ 
chased?  How  does  this  new  equilibrium  price  compare  to  the  price  in 
the  no-tax,  no-subsidy  case?  Who  receives  the  subsidy? 

6.  In  some  cities  the  rents  of  some  housing  units  are  controlled.  Analyze  the 
effect  of  such  control  on  the  construction  of  new  buildings.  Trace  through 
the  consequences  of  the  removal  of  rent  control. 

7.  Suppose  the  demand  function  y id  =  120  —  2p\  represents  the  relationship 
between  quantity  in  any  "year”  and  the  price  at  which  the  market  will  just 
be  cleared.  Suppose  the  supply  function  y\s  —  1.5pi  —  15  represents  the 
relationship  between  price  in  any  "year”  and  the  quantity  of  the  good,  yK„ 
which  will  be  supplied  the  following  "year.”  ( Note  these  are  special  supply 
and  demand  curves. ) 

a)  Suppose  in  "year”  1  production  equal  to  80  units  is  placed  on  the  market. 
What  will  the  price  be  in  Year  1?  What  will  production  be  in  Year  2? 
Price  in  Year  2?  Find  the  prices  and  quantities  for  "years”  3,  4,  and  5. 
What  is  the  equilibrium  price  and  quantity? 

b)  Suppose  now  the  demand  function  shifts  to  y1(J  =  90  —  1.5/>i,  with  the 
supply  function  unchanged.  If  60  units  are  placed  on  the  market  in 
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"year”  1,  what  will  the  price  be  in  Year  1?  Trace  the  prices  and  quanti¬ 
ties  for  the  next  four  "years.”  What  is  the  equilibrium  price  and  quan¬ 
tity?  Will  they  be  attained?  (Remember  the  demand  function  in  this 
problem  states  the  relationship  between  quantity  in  any  "year”  and  the 
price  at  which  the  market  will  just  be  cleared.  The  supply  function  rep¬ 
resents  the  relationship  between  price  in  any  "year”  and  the  quantity 
of  the  good  which  will  be  supplied  the  following  "year.” 

c)  Suppose  the  demand  function  now  shifts  to  y id  —  60  —  p\.  If  32  units 
are  placed  on  the  market  in  "year”  1,  what  will  be  the  market  clearing 
price  in  Year  1?  Find  the  prices  and  quantities  for  the  next  five  years. 
What  happens  to  price  and  quantity  in  successive  "years”?  How  many 
"years”  are  required  for  the  market  to  reach  equilibrium? 

d)  Compare  the  price  elasticities  of  supply  and  demand,  at  the  equilibrium 
price,  in  the  above  three  cases.  Is  there  any  relationship  between  the 
elasticities  and  the  behavior  of  price  and  quantity  over  time? 

8.  In  this  chapter  it  has  been  argued  that  price  tends  to  fall  when  there  is  ex¬ 
cess  supply,  and  rise  when  there  is  excess  demand.  Suppose  we  make  the 
specific  hypothesis  that  price  falls  or  rises  at  a  rate  in  a  direct  proportion  to 

dp 


excess  supply  or  demand,  that 


is. 


dt 


—  f3(xd  —  x, s ) ,  where  xd  is  demand  at 


p,  xs  is  supply  at  p,  and  (3  >  0.  Beginning  with  some  initial  price  po,  at  time 
t0  =  0,  what  will  be  the  path  of  p  as  a  function  of  time,  p(t),  if 
xd  —  a  —  bp,  and  xs  =  A  +  Bp,  where  a,  b,  A  and  B  are  all  positive? 

9-  Starting  with  the  initial  stock-flow  equilibrium  in  Figure  4-7,  analyze  the 
equilibrating  adjustments  that  would  follow  a  decrease  in  DD. 

10.  Reconstruct  the  stock-flow  analysis  of  Figures  4-7  and  4—8,  assuming  that 
the  replacement  demand  is  proportional  to  the  existing  stock,  that  is 
xd  =  kX.  In  other  words,  a  constant  fraction,  k,  of  the  stock  of  machines 
wears  out  per  unit  of  time  independently  of  age. 


SUPPLY  AND  DEMAND  FOR 
INPUTS— PRODUCTIVE 
SERVICES 

In  Chapter  1  it  was  pointed  out  that  the  economic  proc¬ 
ess  involves  specialization  in  production  by  firms,  which  produce  a 
variety  of  goods  that  are  exchanged,  in  the  market,  for  each  other.  In 
subsequent  chapters  the  analysis  of  the  pricing  of  products  was  devel¬ 
oped  by  indicating  the  factors  which  make  up  demand  and  supply  for 
products.  The  price  of  a  product  was  determined  by  the  interaction  of 
all  of  the  factors  which  went  into  the  determination  of  demand,  on 
the  one  hand,  and  supply,  on  the  other  hand.  Several  of  the  special 
problems  associated  with  price  determination  were  then  presented,  and 
the  determination  of  equilibrium  price  under  the  conditions  involved 
was  analyzed.  Attention  must  now  be  turned  to  the  determination  of 
the  prices  which  the  firms  must  pay  for  the  productive  services  used  in 
the  process  of  creating  products. 

5.1.  Productive  Services,  or  Factors  of  Production 

Factors  of  production  consist  of  the  services  of  property,  services 
which  are  used  in  the  productive  process.  Thus,  labor  is  a  factor  of  pro¬ 
duction  derived  from  the  human  body.  Labor  involves  the  flow  of  effort, 
both  physical  and  mental,  which  persons  contribute  to  the  production 
of  goods.  The  productive  service,  labor,  is  paid  wages.  The  use  of  land 
involves  the  flow  of  the  productive  service  of  land.  For  this  service  the 
economist  speaks  of  the  price  which  must  be  paid  as  rent.  Note  that  it 
is  the  service  of  land  which  is  being  used  in  the  productive  process.  The 
land,  itself,  is  not  used  up;  as  a  bit  of  geographical  space,  it  is  still  there. 
If  irreplaceable  resources  are  taken  from  the  land,  a  royalty  may  be 
paid  for  the  using  up  of  this  aspect  of  land’s  productivity.  Services  of 
houses,  machines,  and  other  material  equipment  are  factors  of  produc¬ 
tion  derived  from  the  form  of  property  which  yield  them.  The  payment 
for  the  use  of  this  specialized  equipment,  called  capital,  is  also  rent. 
The  capital  itself  is  assumed  to  be  replaced,  by  depreciation  expenditure 
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and  maintenance  cost,  as  will  be  indicated  more  fully  in  later  chapters. 
Rent  then  is  a  payment  for  a  flow  of  services  from  the  existing  stock  of 
capital.  This  payment  is  often  stated  as  a  percentage  of  the  value  of 
the  stock  of  capital  involved,  in  which  case  the  price  of  the  flow  of  serv¬ 
ices  from  capital  is  called  interest.  Money  capital  merely  represents 
spending  power  which  can  be  assigned  to  the  creation  of  real  capital, 
the  buildings,  machines,  and  other  equipment  referred  to  above.  In 
order  to  persuade  the  owners  of  money  capital  to  devote  that  purchasing 
power  to  the  creation  of  real  capital,  the  holders  of  money  will  be  paid, 
and  that  payment  is  also  stated  as  a  percentage,  or  interest.  Thus  we  can 
say  that  the  factors  of  production  are  the  services  of  labor,  land,  and 
capital,  and  the  payments  accorded  to  them  are  wages,  rent,  and  interest. 

5.2.  Determination  of  the  Prices  of  Productive  Services 

The  "equilibrium  price”  of  productive  services  bought  and  sold  in 
a  competitive  market  is  determined  by  the  now  familiar  principle  of 
clearing  the  market.  The  equilibrium  price  is  that  price  at  which  the 
quantity  of  the  service  which  its  owners  are  willing  to  offer  is  equal  to 
the  quantity  of  the  service  which  its  employers— buyers — are  willing 
to  take.  We  can  construct  demand  and  supply  schedules,  showing  the 
relation  between  hypothetical  prices  and  the  quantities  of  the  service 
supplied  and  demanded  at  the  prices,  and  then  find  the  equilibrium  price 
and  quantity,  in  the  same  manner  as  for  products.  It  should  be  noted  that 
in  Figure  5—1,  "Equilibrium  Price  for  a  Productive  Service,”  the  quan¬ 
tity  measurement  on  the  horizontal  axis  is  identified  by  the  symbol  x, 
whereas  in  the  figures  used  for  illustrating  the  pricing  of  products  the 

FIGURE  5-1 

Equilibrium  Price  for  a  Productive  Service 
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quantity  of  the  product  was  identified  with  y.  The  different  notations 
are  used  to  distinguish  between  inputs,  x,  and  outputs,  y. 

In  Figure  5—1,  the  equilibrium  price  for  a  productive  service,  w„, 
is  that  price  at  which  the  market  for  the  service  is  cleared,  in  that  the 
quantity  demanded  is  the  number  of  units  of  the  service,  xo,  and  the 
quantity  supplied  is  the  same  number  of  units,  Xo,  at  that  price. 

Although  it  is  quite  correct  to  indicate  that  the  prices  of  productive 
services  are  determined  by  the  interrelationships  among  demand  and 
supply  for  those  services,  in  different  markets  at  different  times,  in  order 
to  give  an  adequate  explanation  for  a  particular  price  for  a  particular 
service,  it  is  necessary  to  inquire  into  the  factors  which  determine  the 
demand  and  the  supply  in  each  case. 

5.3.  Demand  for  Productive  Services 

A  more  extended  explanation  of  the  demand  for  productive  serv¬ 
ices  will  have  to  be  postponed  until  the  theory  of  production  is  devel¬ 
oped  in  subsequent  chapters  (Chapters  18  to  22).  There  are,  however, 
a  few  propositions  concerning  the  demand  for  productive  services  or 
factors  of  production  that  can  be  examined  with  the  tools  of  demand  and 
supply  analysis.  These  propositions  will  be  presented  in  connection  with 
the  demand  for  the  service,  labor,  but  they  apply  equally  well  to  the 
other  productive  services,  with  the  exception  that  the  demand  for  the 
other  productive  services  is  often  translated  from  a  demand  for  the 
service  itself,  a  flow,  into  a  demand  for  the  stock  of  goods  from  which 
that  flow  of  services  originates. 

The  demand  for  labor  is  a  derived  demand.  Firms  hire  labor  be¬ 
cause  with  its  aid  they  can  produce  or  acquire  some  other  commodity 
which  consumers  demand.  Productive  services  are  demanded  because 
they  are  used  in  producing  commodities  and  services  which  firms  believe 
consumers  wish  to  buy.  Because  of  the  fact  that  the  demand  for  the 
service  is  a  derived  demand,  there  are  four  general  propositions  con¬ 
cerning  that  demand  which  can  be  enunciated  at  this  point,  in  terms  of 
the  demand  and  supply  tools. 

1.  The  first  proposition  follows  from  the  fact  that  the  demand  for 
labor  is  derived.  It  is  that  an  expected  change  in  the  demand  for  a  prod¬ 
uct  will  cause  a  change  in  the  demand  for  the  services  used  to  produce 
the  product.  For  example,  the  expected  rise  in  the  demand  for  super¬ 
highways  causes  a  rise  in  the  demand  for  civil  engineers.  The  employers 
may  be  right  or  wrong  in  their  expectations,  but  it  is  their  opinion  and 
not  the  accuracy  of  that  opinion  which  determines  the  demand  for  the 
services  of  civil  engineers.  Similarly,  the  expectation  that  more  contracts 
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will  be  let  by  the  government  for  basic  research  in  physics  causes  the 
managers  of  research  laboratories  to  increase  their  demand  for  physi¬ 
cists.  This  proposition  may  be  illustrated  graphically  by  Figure  5—2.  An 
increase  in  the  demand  for  the  product,  Figure  5-2A,  causes  an  increase 
in  the  demand  for  the  service,  Figure  5— 2B. 

FIGURE  5-2 

Effect  of  the  Increase  in  the  Demand  for  a  Product  on  the 
Demand  for  Services 

A.  Product  B.  Service 


2.  The  second  of  these  propositions  might  be  called  the  impor¬ 
tance  of  being  unimportant,  for  the  smaller  the  part  played  by  a  produc¬ 
tive  service  in  the  production  of  a  commodity,  the  more  inelastic  is  the 
demand  for  it  likely  to  be.  For  example,  the  wages  of  labor  employed 
in  the  operation  of  shovels  used  in  digging  the  excavation  for  a  build¬ 
ing  is  a  very  small  part  of  the  total  cost  of  the  building.  As  a  con¬ 
sequence,  a  rather  considerable  increase  in  the  wages  of  such  labor  would 
have  little  effect  on  total  costs  of  construction  of  the  building  and  there¬ 
fore  would  have  little  effect  on  the  employment  of  that  labor.  In  fact, 
in  the  building  industry,  there  exists  a  condition  where  the  provider  of 
each  component  believes  that  his  price  is  such  a  small  part  of  the  total 
price  of  the  building  that  he  may  very  well  increase  his  price  without 
greatly  affecting  cost  for  the  entire  project.  However,  when  each  party 
to  the  entire  project  increases  his  charge,  the  cost  of  the  entire  building 
increases  very  noticeably.  On  the  other  hand,  no  seller  of  any  com¬ 
ponent  in  the  total  building  believes  that  a  decrease  in  his  charges 
will  have  any  noticeable  effect  on  the  cost  of  the  entire  building  and 
therefore  will  in  no  way  influence  the  level  of  demand  for  buildings; 
consequently,  each  is  unwilling  to  lower  price. 

Under  the  assumption  of  this  proposition,  large  increases  in  price 
for  a  service  cause  small  decreases  in  supply  of  the  product  and  there- 
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fore  cause  only  a  small  decrease  in  the  quantity  sold.  Hence,  there  is 
only  a  small  decrease  in  the  employment  of  that  service.  The  demand  for 
the  service  is  relatively  inelastic.  Figure  5—3  illustrates  this  relationship. 
The  change  in  the  price  of  the  service,  from  Wo  to  W\  in  Figure  5— 3B 
results  in  a  relatively  small  decrease  in  supply  from  SS  to  S'S'  and,  since 


FIGURE  5-3 


Effect  of  Change  in  Price  of  a  Service  on  the  Supply  of  a  Product 
A.  Product  B.  Service 


g  CAUSES 


the  service  is  assumed  to  play  a  very  small  part  in  production,  therefore 
a  small  decrease  in  quantity  of  product  taken  from  y0  to  yi  in  Figure 
5-3A.  The  effect  is  that  the  quantity  of  the  service  employed  as  a  result 
of  the  increase  in  its  price  is  reduced  only  slightly,  from  xo  to  x-i,  Figure 
5-3B. 

3.  The  next  proposition  states  that  the  elasticity  of  demand  for  the 
product  affects,  in  the  same  direction,  the  elasticity  of  demand  for  the 
services  used  in  producing  the  product.  For  example,  the  demand  for 
a  certain  brand  of  an  article  will  be  very  elastic  if  there  are  other 
brands  of  very  similar  products  also  on  the  market.  As  a  consequence, 
a  union  with  a  collective  bargaining  contract  with  one  firm  in  an  in¬ 
dustry  but  not  with  others  will  not  be  able  to  press  its  wage  demands 
very  far  for  fear  of  the  impact  on  price  of  the  product  and  the  loss  of 
employment  for  labor  at  that  company.  The  union  sees  for  itself  the 
necessity  of  getting  acceptance  at  all  firms  in  the  industry  and  of  present¬ 
ing  a  unified  wage  demand  to  all  of  the  firms  if  it  wishes  to  protect,  to 
some  extent,  employment  for  union  members  when  there  is  a  wage  in¬ 
crease.  Figure  5—4,  A  and  B,  illustrates  this  relationship.  An  increase  in 
the  price  of  the  productive  service  from  Wq  to  W\  results  in  a  shift  in  the 
supply  curve  for  the  product  from  SS  to  S'S'  and  a  decrease  in  sales  from 
yo  to  y\.  The  consequence  is  a  reduction  in  employment  of  the  produc¬ 
tive  service  from  Xo  to  xu 
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4.  In  addition,  the  elasticity  of  demand  for  a  productive  service 
will  be  determined  partly  by  factors  of  substitution.  If  there  is  a  close 
substitute  for  the  service  in  the  making  of  products,  the  demand  for  the 
service  will  be  relatively  elastic.  For  this  reason,  labor  unions  attempt  to 
eliminate  competition  from  a  close  substitute  for  union  members’  la¬ 
bor — the  labor  of  men  not  members  of  the  union.  This  can  be  done  in 

FIGURE  5-4 

Elastic  Demand  for  Product  and  for  Service  Used  in  Production  of  It 
A.  Products  B.  Services 


two  ways.  One  of  these  ways  is  to  make  the  union  members  so  superior 
to  nonunion  men  that  employers  will  not  consider  using  nonunion  la¬ 
bor.  It  is  no  longer  a  close  substitute.  This  can  be  accomplished  by 
means  of  a  training  program  and  apprenticeship  period  for  new  union 
members  and  by  maintaining  work  discipline  over  the  union  members. 
The  other  method  of  eliminating  the  competition  of  the  close  substitute 
is  to  deny  it  access  to  the  labor  market. 

The  elasticity  of  demand  for  the  resource,  labor,  shows  how  much 
a  change  in  the  wage  ( the  price  of  labor )  affects  the  amount  of  employ¬ 
ment.  There  are  three  steps  connecting  supply  and  demand  for  the  prod¬ 
uct  with  the  demand  for  a  productive  service,  or  factor  of  production. 
The  wage  affects  the  supply  curve  of  the  product  (other  things  being 
equal ) ,  the  supply  curve  of  the  product  affects  the  output  of  the  product, 
and  the  output  of  the  product  affects  the  amount  of  employment.  Sym¬ 
bolically  we  could  write 


(implies) 
(or  causes) 


which  reads  "an  increase  in  wages  implies  or  causes  a  reduction  in  sup¬ 
ply,  a  reduction  in  supply  implies  reduced  output,  and  reduced  output 
implies  a  reduction  in  the  quantity  of  labor  demanded.” 


58  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


5.4.  Supply  of  Productive  Services 

The  important  elements  in  an  analysis  of  the  supply  of  the  factors 
of  production  are  the  position  of  the  supply  curve,  the  ease  with  which 
the  supply  can  change,  and  the  elasticity  of  supply.  The  position  of  the 
supply  for  any  factor  of  production  depends  upon  its  relative  scarcity 
compared  with  the  other  factors  of  production  with  which  it  must  be 
combined  in  a  productive  use.  For  example,  in  some  countries  of  the 
world  labor  is  relatively  plentiful  while  the  services  of  land  and  capital 
are  relatively  scarce.  As  a  consequence,  the  supply  of  labor  available 
will,  in  general,  be  great,  and  wages  will  be  low.  Capital  and  land  will, 
on  the  other  hand,  command  relatively  high  prices.  In  such  countries, 
skilled  labor  may  also  be  scarce,  so  that  it  commands  high  wages,  rela¬ 
tive  to  unskilled  labor. 

In  the  United  States,  the  plentiful  supply  of  land  and  capital  have 
made  it  possible  for  real  wages  to  be  so  high  that  a  large  proportion  of 
the  work  force  has  been  able  to  afford  education  sufficient  to  make  it 
into  skilled  labor,  or  managerial  and  professional  labor.  In  consequence, 
unskilled  labor  (e.g.,  domestic  servants)  is  relatively  more  scarce  than 
it  is  elsewhere,  and  unskilled  and  semiskilled  laborers  enjoy  a  wage  scale 
that  has  no  comparison  in  history.  In  fact,  the  most  rapid  rise  in  real 
wages  in  the  United  States,  during  the  twentieth  century,  has  occurred 
for  the  unskilled  and  semiskilled  labor  groups.  The  position  of  their 
supply  curves  has  moved  steadily  to  the  left. 

The  ease  with  which  the  supply  of  a  resource  can  change  is  largely 
a  function  of  time.  In  the  short  run,  it  may  be  impossible  to  acquire  a 
very  great  addition  to  the  supply  of  a  particular  productive  service. 
However,  over  time,  the  supply  might  change  rather  considerably.  The 
changes  in  the  entire  schedule  of  supply  for  a  service  are  functions  of 
the  underlying  relationships  referred  to  above  with  respect  to  the  posi¬ 
tion  of  supply. 

An  analysis  of  supply  for  factors  of  production  will  be  made  by 
considering  the  factor  of  production,  labor,  and  then  turning  to  the 
other  factors  of  production  to  determine  in  what  major  respects  the  con¬ 
ditions  of  supply  for  those  factors  differs  from  the  supply  of  labor.  The 
supply  of  labor  means  the  relationship  between  the  price  of  labor  and 
the  quantity  of  labor  offered  for  sale  at  each  hypothetical  price.  Labor  is 
generally  measured  by  hours  of  work.  The  total  quantity  of  any  given 
type  of  labor  offered  to  employers  then  depends  upon  twro  factors.  These 
are  the  number  of  hours  each  worker  is  willing  to  work  and  the  number 
of  workers.  The  number  of  workers  is  related  to  the  size  of  the  popula- 
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tion,  to  the  cultural  requirements  of  the  society  with  respect  to  the  per¬ 
sons  who  may  work — for  instance,  women  and  children — and  to  the 
age  and  sex  distribution  within  the  population.  The  number  of  hours 
each  is  willing  to  work  is  partially  an  institutionalized  pattern  of  accept¬ 
ance  of  working  time.  In  addition  it  depends  upon  the  aspirations  of  the 
workers.  One  of  the  things  a  worker  may  do  is  take  leisure.  If  his  aspira¬ 
tions  are  for  a  higher  income  and  living  standard  he  may  deny  himself 
leisure,  in  spite  of  the  wage  he  receives.  He  is  eager  to  make  progress, 
with  the  income  he  may  earn,  toward  his  goal.  On  the  other  hand,  many 
workers  have  no  desire  to  change  their  status  and,  once  they  have  earned 
enough  wages  to  take  care  of  their  needs,  they  will  refuse  to  work  more 
hours.  If  wages  are  high,  the  number  of  hours  of  work  may  be  very  few. 
Figure  5—5  illustrates  the  backward-bending  supply  curve  for  labor 


FIGURE  5-5 

The  Backward-Bending  Supply  Curve  for  Labor 


when  there  is  competition  between  work  and  leisure,  and  high  wages 
make  leisure  possible  rather  than  induce  the  laborer  to  more  effort.  The 
total  income  of  the  laborer,  w o  •  xo  is  smaller  than  the  total  income, 
tv i  •  Xi,  even  though  the  hours  of  employment  at  Xi  are  fewer  than  at 
Xo.  Leisure  is  one  of  the  things  that  the  worker  can  afford  when  his  wage 
is  high.  The  number  of  workers  in  the  market,  however,  may  include 
enough  individuals  who  will  work  additional  hours  at  high  wages  to  off¬ 
set  the  effect  of  the  backward-bending  supply  curve  for  some  of  the  la¬ 
borers  so  that  the  total  supply  schedule  will  slope  upward  to  the  right. 
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5.5.  The  Elasticity  of  Supply  of  Labor 

If  the  number  of  hours  to  be  worked  by  each  individual  is  fixed  by 
custom  or  contract,  the  elasticity  of  supply  of  labor  will  depend  almost 
entirely  on  the  mobility  of  labor  into  the  occupation  in  question  and  out 
of  other  occupations.  If  there  is  high  mobility,  the  supply  will  be  rela¬ 
tively  elastic  (Figure  5-6A).  On  the  other  hand,  if  mobility  of  labour  is 

FIGURE  5-6 


Elasticity  of  Supply  of  Labor 
A.  Elastic  Supply  B.  Inelastic  Supply 


low,  the  supply  will  tend  to  be  inelastic,  Figure  5-6B.  Mobility  of  labor 
is  partly  a  function  of  time.  In  the  short  run,  it  may  be  impossible  for 
many  laborers  to  change  to  a  different  job.  In  the  long  run,  however,  the 
changes  may  be  accomplished. 


5.6.  The  Principle  of  Equal  Advantage 

In  a  free  economy,  any  individual  is  allowed  to  put  the  resources 
which  he  owns  to  any  use  he  thinks  fit,  provided  he  does  not  thereby 
violate  the  property  rights  of  others.  This  apportionment  of  the  re¬ 
sources  is  governed  by  a  principle  called  the  principle  of  equal  advan¬ 
tage:  "If  the  owners  of  any  resources  think  that  they  can  be  put  to  better 
advantage  in  some  other  use  than  the  one  in  which  they  are  employed, 
these  resources  will  be  transferred  from  the  less  advantageous  to  the 
more  advantageous  use.”1  We  might  say,  simply,  that  just  as  liquids  run 
downhill  seeking  their  own  level,  so  productive  services  run  uphill,  seek¬ 
ing  the  best  possible  return.  And,  just  as  the  effect  of  the  flow  of  liquids 
tends  to  be  to  create  a  uniform  level,  so  the  movement  of  productive  re¬ 
sources  among  uses  tends  to  result  in  their  receiving  everywhere  the 
same  rate  of  return.  If  there  were  no  friction  reducing  mobility,  if  there 
were  perfect  knowledge  on  the  part  of  all  the  possessors  of  productive 
services,  and  if  there  were  no  nonmonetary  considerations  as  part  of  in¬ 
come,  the  prices  of  productive  services  would  be  the  same  everywhere 
and  in  all  uses. 

Kenneth  Boulding,  Economic  Analysis  (3rd.  ed.;  New  York:  Harper  &  Bros., 
1955),  p.  169. 
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Actually,  of  course,  there  are  nonmonetary  considerations  which 
frequently  play  an  important  part  in  the  allocation  of  factors  of  produc¬ 
tion  among  uses.  Consequently,  when  equilibrium  is  reached,  advan¬ 
tages  are  equal  in  all  employments,  but  money  payments  may  not  be 
equal.  That  is,  nonmonetary  advantages  of  A  plus  monetary  advantages 
of  A  equal  nonmonetary  advantages  of  B  plus  monetary  advantages  of 
B,  for  any  A  or  B.  The  movement  toward  equilibrium  is  illustrated  by 
Figure  5—7.  In  Market  A,  the  equilibrium  wage  had  been  Wq  and  the 

FIGURE  5-7 

The  Principle  of  Equal  Advantage 
A  B 


volume  of  employment  xna.  The  equilibrium  wage  and  volume  of  em¬ 
ployment  in  Market  B  had  been  Wo  and  xob,  respectively,  as  well.  There 
was  no  tendency  for  labor  to  move  from  one  market  to  the  other,  if  the 
combination  of  monetary  and  nonmonetary  considerations  was  included 
in  the  measurement  of  w.  However,  the  increase  in  the  demand  for  labor 
in  Market  A  had  the  effect  of  changing  the  wage  to  W\  and  calling  forth 
more  hours  of  labor  from  the  workers  in  Market  A. 

The  elasticity  of  supply  of  labor  in  Market  A  determined  the  ex¬ 
tent  of  the  wage  increase  which  was  necessary  to  restore  temporary  equi¬ 
librium  in  that  market.  For  instance,  had  the  supply  of  labor  been  per¬ 
fectly  elastic  there  would  have  been  no  increase  in  wages  of  any  sort  in 
Market  A.  As  a  consequence  of  the  increase  in  wages  in  Market  A,  how¬ 
ever,  disequilibrium  came  into  existence  between  the  two  markets,  since 
wages  were  lower  in  Market  B  than  in  Market  A  as  a  consequence  of 
the  changed  demand  in  Market  A.  To  the  extent  that  labor  was  mobile 
and  able  to  move  between  the  two  markets,  labor  would  shift  from 
Market  B  to  Market  A,  increasing  wages  in  Market  B  and  depressing 
wages  in  Market  A  until  there  was  no  longer  any  motive  for  change 
when  wages  became  the  same  in  both  markets.  At  final  equilibrium 
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wages  in  both  markets  would  have  become  tv 2,  and  the  quantity  of  hours 
of  labor  employed  in  each  market  would  be  x^a  and  x^,  the  transfer  of 
X2b  —  Xsb  hours  of  labor  from  Market  B  to  Market  A  having  accom¬ 
plished  the  restoration  of  equilibrium. 

Similarly,  if  the  wage  tv  1  in  Market  A  represented  monetary  plus 
nonmonetary  factors  while  in  Market  B  there  were  no  nonmonetary 
factors,  the  equilibrium  wage  would  represent  a  situation  equivalent  to 
that  represented  in  Figure  5-7,  with  the  exception  that  the  equilibrium 
wage  in  Market  A,  tv 2,  would  include  nonmonetary  advantages  while 
the  equilibrium  wage  in  Market  B,  also  tv 2,  would  not  include  nonmon¬ 
etary  advantages.  If  one  assumes  that  there  is  mobility  of  labor  among 
different  employments,  one  may  say  that  the  difference  in  wages  be 
tween  the  two  markets  places  a  monetary  valuation  on  the  differences  in 
the  nonmonetary  advantages  between  the  two  markets.  For  example,  if 
a  physician  will  accept  employment  in  research  work  for  $10,000  a 
year  when  he  could  have  earned  $50,000  a  year  in  private  practice,  the 
nonmonetary  advantage  of  the  research  employment  as  compared  with 
private  practice  would,  for  him,  be  $50,000  —  $10,000  or  $40,000. 

Nonmonetary  advantages  are  sometimes  referred  to  by  the  term 
psychic  income  in  order  to  represent  that  they  do  have  a  value  as  income. 
Some  possible  sources  of  psychic  income  would  be  prestige,  a  sense  of 
dedication,  the  pleasantness  of  surroundings,  and  the  enjoyment  derived 
from  doing  work  one  wants  to  do.  Other  advantages  are  frequently  la¬ 
beled  nonmonetary  advantages,  but  this  type  of  label  involves  misunder¬ 
standing  of  the  nature  of  the  appeal  one  employment  has  over  another. 
For  instance,  if  the  opportunities  for  advancement  are  greater  in  one 
employment  than  another,  other  things  being  equal,  one  would  expect 
labor  to  move  to  the  employment  with  the  greatest  opportunity.  But  in 
terms  of  life  chances,  the  two  employments  would  presumably  have 
equal  total  income  if  knowledge  and  mobility  were  present.  Another 
factor,  which  is  really  a  monetary  one,  is  security.  If  a  person  is  certain 
of  employment  for  fifty-two  weeks  a  year,  year  in  and  year  out,  he  may 
be  willing  to  work  for  a  lower  hourly  or  weekly  wage  than  one  who  is 
certain  of  only  sporadic  employment.  The  price  of  the  insecurity  asso¬ 
ciated  with  the  latter  employment  would  be  measured  as  being  the 
higher  wages  that  would  be  paid  in  that  task  than  in  some  other,  more 
secure  one. 

5.7.  Impediments  to  the  Mobility  of  Productive  Services 

It  is  not  necessary  that  the  holder  of  each  unit  of  a  productive  serv¬ 
ice  be  able  to  move  it  from  one  employment  to  another  for  there  to  be 
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mobility.  For  example,  in  Figure  5—7,  only  the  amount  of  labor,  x2  —  X3, 
need  be  moved  from  Market  B  to  Market  A  for  equilibrium  between 
the  two  markets  to  be  restored.  The  requirement  is  that  enough  units  of 
a  factor  of  production  be  mobile  to  allow  the  principle  of  equal  advan¬ 
tage  to  effect  an  equilibrium.  Therefore,  some  impediments  may  exist  to 
perfect  mobility  without  destroying  the  validity  of  mobility  as  an  equal¬ 
izer.  Whenever  the  immobility  of  resources  is  such  that  equality  of  pay¬ 
ment  is  not  the  equilibrium  condition,  there  must  be  true  impediments 
to  movement  among  alternative  employments. 

For  labor,  we  might  classify  immobility  between  kinds  of  employ¬ 
ment  and  between  geographical  areas.  Immobility  between  different 
kinds  of  employment  is  observable  whenever  wage  rates  vary  in  an  area 
according  to  the  type  of  employment  by  more  than  enough  to  be  ac¬ 
counted  for  by  nonmonetary  advantages.  From  a  short-run  point  of 
view,  such  immobility  exists  because  of  ignorance,  the  specific  types  of 
skills  required,  or  artificial  restrictions.  People  may  not  know  of  the 
higher  wages  being  paid  in  other  employment  and  hence  may  not  move 
from  the  lower-paying  employment  to  the  higher.  They  may  not  possess 
the  training  and  skills  required  to  occupy  jobs  that  pay  better  wages 
than  they  are  receiving  and,  in  the  short  run  at  least,  they  are  unable  to 
receive  the  schooling  and  the  training  necessary  to  perform  different 
tasks.  Once  a  person  has  been  trained  for  a  certain  type  of  employment, 
he  cannot  change  over  to  another  which  requires  extensive  training 
without  going  through  that  training.  Many  professional  men  today  earn 
less  in  their  employments  than,  let  us  say,  engineers  earn  in  theirs.  Nev¬ 
ertheless,  it  is  too  late  for  them  to  change,  even  though  they  might  pos¬ 
sess  the  inherent  capacity  to  become  engineers.  Furthermore,  artificial 
restrictions  may  create  unsurmountable  impediments  to  mobility.  These 
restrictions  include  the  licensing  requirements  for  many  professions,  the 
admission  requirements  of  unions,  and  the  impositions  exercised  against 
minority  groups. 

In  the  long  run,  the  artificial  impediments  to  mobility  may  be 
maintained;  individuals  may  not  be  able  to  afford  the  training  period  re¬ 
quired  to  prepare  themselves  for  remunerative  occupations;  and  igno¬ 
rance  may  not  disappear.  In  addition,  the  inherent  capacity  to  handle 
certain  employment  is  involved.  Not  all  of  us  possess  the  skill  of  a  Roger 
Maris  as  a  hitter  in  baseball.  Very  few  of  us  have  the  brains  of  an 
Einstein;  many  of  us  could  not  handle  the  task  of  the  managing  officers 
of  large  corporations,  where  a  combination  of  judgment  and  daring 
along  with  acquired  knowledge  is  needed.  Wage  differences  will  persist 
as  long  as  people  have  different  capabilities. 
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Geographic  immobility  stems  from  ignorance,  social  inertia,  and 
artificial  restrictions.  Although  we  suspect  that  farther  fields  are  greener, 
we  may  not  be  wholly  aware  of  it.  Consequently,  we  do  not  move  to  the 
areas  of  the  world  where  rewards  for  the  services  we  can  offer  are 
greater.  An  important  factor  in  this  is  risk.  Since  we  do  not  know  of  the 
actual  conditions  which  exist  for  our  services  elsewhere,  we  request  that 
we  receive  a  payment  for  taking  the  risk  of  committing  ourselves  to  the 
changed  location.  Consequently,  even  though  we  know  that  some  pro¬ 
ductive  services  similar  to  our  own  are  being  paid  for  handsomely  else¬ 
where,  we  do  not  know  that  we  will  receive  such  payment  if  we  venture 
out,  and  we  ask  for  compensation  just  for  moving  greater  than  the  dif- 
erence  between  the  payments  in  the  two  areas. 

Social  inertia  may  be  an  important  factor  in  the  maintenance  of  a 
differential  between  wage  payments  in  two  communities.  We  enjoy  our 
native  hills  and  valleys;  we  have  friends  and  acquaintances  where  we 
are;  our  families  are  contented  with  life  as  it  is.  Who  is  to  deny  us  the 
judgment  we  make  that  we  have  the  "good  life”  at  present?  In  this  re¬ 
spect,  social  inertia  is  closely  related  to  the  nonmonetary  advantages  re¬ 
ferred  to  earlier.  The  difference  is  that  social  inertia  works  in  both  di¬ 
rections.  It  isn’t  that  we  all  want  to  live  in  beautiful  California  (or 
Florida)  and  thus  cause  wages  to  be  depressed  there.  Instead,  we  actually 
enjoy  our  homes  wherever  they  may  be. 

One  more  aspect  of  social  inertia  should  be  mentioned.  Frequently, 
mobility  is  possessed  by  those  who  do  not  need  it,  the  socially  enfran¬ 
chised.  There  will  be  groups  in  the  society  who  do  not  possess  social  sta¬ 
tus.  Frequently  the  lack  of  social  status  is  associated  with  the  lack  of  eco¬ 
nomic  position  and  is  accompanied  by  the  lack  of  mobility,  geographi¬ 
cally  and  among  occupations.  Studies  have  shown,  for  instance,  that 
individuals  who  do  not  complete  high  school  have  less  mobility,  even 
within  their  group,  than  individuals  with  more  education  than  they. 

Artificial  restrictions  on  geographic  mobility  include  the  nonac¬ 
ceptance  of  minority  groups  in  certain  areas  of  the  country  and  limita¬ 
tions  on  migration.  Immigration  laws  of  nations  prevent  the  movement 
of  people  from  low-income  countries  to  high-income  countries.  What 
immigration  is  allowed  is  generally  assigned  on  a  selective  basis.  Persons 
of  certain  skills  may  be  welcome  as  immigrants  into  underdeveloped 
countries.  Similarly,  during  the  days  of  mercantilism,  people  with  spe¬ 
cial  skills  who  were  thought  to  enrich  a  country  were  frequently  denied 
the  right  to  emigrate  from  their  countries. 

The  principle  of  equal  advantage  applies  to  property  services  as 
well  as  to  labor.  There  are  certain  distinctions  in  the  application  of  this 
principle  to  property  services  which  should  be  pointed  out.  In  the  first 
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place,  the  service  of  land  is  specifically  immobile  geographically.  There 
is  only  so  much  land,  and  it  is  all  located.  As  a  consequence,  when  land 
is  desired,  since  it  cannot  be  moved  and  cannot  be  added  to  or  destroyed, 
the  price  which  will  be  paid  for  it  depends  upon  its  demand  for  different 
uses,  and  not  upon  any  elasticity  with  respect  to  supply.  A  corner  loca¬ 
tion  in  the  center  of  the  shopping  district  of  a  large  city  may  command 
a  very  high  rent,  with  the  user  who  places  the  highest  price  upon  it  be¬ 
ing  the  one  to  acquire  the  use  of  the  site.  If  there  is  a  movement  for  re¬ 
tailing  to  move  to  the  outskirts  of  the  city,  the  landowner  cannot  pick 
up  his  land  and  move  too.  He  must  accept  the  shift  in  demand  without 
being  able  to  adjust  for  it. 

The  same  is,  to  a  certain  extent,  true  for  specialized  capital.  In  the 
short  run,  it  may  be  irreplaceable,  the  time  within  which  additional  spe¬ 
cialized  capital  can  be  produced  being  longer  than  the  time  interval  in 
question,  and  the  time  it  takes  for  the  capital  to  wear  out  being  long 
also.  In  such  a  case,  specialized  capital  receives  a  payment  based  on  fixed 
supply,  just  like  the  payment  for  the  use  of  land.  It  receives  economic 
rent. 

In  the  long  run,  there  may  be  changes  in  the  supply  of  fixed  cap¬ 
ital;  additions  to  the  stock  may  occur,  or  the  old  stock  may  wear  out.  In 
this  event,  the  determination  of  the  price  for  the  capital  will  be  the  de¬ 
termination  of  the  price  of  liquid,  uncommitted  capital.  The  principle 
of  equal  advantage  would  determine  that  capital  would  be  paid  the 
same  everywhere,  except  for  any  restrictions  on  its  mobility  which 
might  exist.  These  restrictions  would  include  the  artificial  restrictions 
authorized  by  law,  such  as  patent  rights,  and  restrictions  imposed  by  so¬ 
cial  practice,  such  as  the  nonacceptance  by  most  persons  of  certain  anti¬ 
social  uses  for  capital.  Munitions  makers  were  supposed  to  have  done 
very  well  for  themselves,  during  the  nineteenth  century,  because  there 
were  few  who  would  enter  the  field  and  because  they  frequently  had 
control  over  processes  and  products  by  invention. 

The  risk  factor  is  very  important  in  determining  the  different  rates 
of  return  which  liquid  capital  will  receive.  Generally,  the  higher  the 
risk  which  is  assumed  to  exist,  the  higher  will  the  requested  return  have 
to  be  before  capital  will  be  assigned  to  a  specific  use.  One  of  the  sources 
of  geographic  differences  in  interest  rates  lies  in  the  risks  associated  with 
making  an  investment  in  a  region  where  there  is  little  control  over  the 
investment  or  where  laws  and  customs  are  unfamiliar. 

5.8.  Opportunity  Costs  and  the  Least-Cost  Combination 

If  any  productive  service  would  be  assigned  to  the  use  for  which  it 
receives  the  highest  return,  it  would  follow  that  in  order  to  command 
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the  use  of  the  service  in  one  employment  it  would  have  to  be  paid  as 
much  as  it  could  earn  in  any  other  employment.  It  would  have  to  receive 
as  much  as  would  be  offered  it  by  any  opportunity  for  other  use.  This 
payment,  then,  is  opportunity  cost.  In  a  price  sense,  it  is  the  price  of  any 
other  opportunity  for  employment.  In  a  real  sense,  the  cost  of  any  prod¬ 
uct  is  the  products  which  could  have  been  produced  with  the  same  pro¬ 
ductive  services  used  in  employment  where  the  advantage  to  it  is  equal 
to  the  advantage  the  services  enjoy  in  the  chosen  employment. 

A  schedule  of  alternative  employments  for  productive  services,  to 
measure  opportunity  cost  accurately,  would  have  to  be  based  upon  the 
most  effective  combination  of  the  services  being  employed  for  a  specific 
productive  purpose.  If  the  most  effective  combination  were  not  em¬ 
ployed,  other  users  of  the  productive  services  involved  would  be  in  a  po¬ 
sition  to  bargain  for  those  services  and  pay  enough  to  command  them 
for  themselves.  Consequently,  each  employer  of  a  combination  of  pro¬ 
ductive  services  would  endeavor  to  use  a  least-cost  combination  of  them 
to  insure  for  himself  that  they  would  not  be  bargained  away  to  some 
other  employment.  If  there  can  be  a  variety  of  combinations  of  resources 
employed,  and  there  is  one  combination  which  is  a  least-cost  combina¬ 
tion,  then  there  is  possible  substitution  of  one  resource  for  another.  And 
the  principle  of  substitution  would  indicate  that  one  resource  will  be 
substituted  for  another  wherever  substitution  results  in  the  lowering  of 
costs. 

In  Section  5.4  it  was  pointed  out  that  productive  services  are  used 
in  combination  with  each  other  and  that  the  relatively  scarce  service  will 
have  the  greatest  relative  demand,  and  hence  price.  It  should  be  added 
that  as  one  productive  service  becomes  less  costly,  it  will  be  substituted 
for  the  other  services  to  some  extent,  thus  decreasing  the  demand  for 
the  other  services.  The  more  plentiful  productive  service  will  be  substi¬ 
tuted  for  the  more  scarce  and  expensive  productive  services.  Thus,  we 
find  that  we  tend  to  economize  on  the  employment  of  the  scarce  services, 
while,  at  the  same  time,  in  terms  of  all  uses,  the  scarce  services  become 
scarcer  and  more  expensive  as  the  plentiful  services  increase  in  supply. 

An  increase  in  population  will  cause  wages  in  an  area  to  fall,  other 
things  being  equal,  and  the  prices  of  land  and  capital  to  become  higher. 
Consequently,  a  region  of  large  labor  supply  would  have  its  lowest  costs, 
relative  to  the  rest  of  the  world,  in  labor-intensive  industries,  that  is,  in 
industries  where  labor  can  be  substituted  for  the  other  factors  of  produc¬ 
tion.  The  same  applies  to  the  land-intensive  industries  in  countries 
where  labor  and  capital  are  relatively  scarce  and  to  capital-intensive  in¬ 
dustries  in  countries  where  labor  and  land  are  relatively  scarce.  In  Chap- 
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ter  22  the  implications  of  this  for  international  trade  are  developed. 
Within  a  country,  specialization  in  production  will  exist  according  to 
the  relative  plentifulness  of  the  productive  resources  employed  in  the  in¬ 
dustries  for  which  location  advantages  occur.  As  a  consequence,  if  the 
plentiful  labor  of  one  region  cannot  move  to  regions  of  scarce  labor, 
due  to  factors  creating  geographic  immobility,  the  products  which  it 
helps  to  make  can  be  sold  on  an  interregional  basis,  thereby  increasing 
the  demand  for  the  products  in  the  making  of  which  the  labor  is  em¬ 
ployed  and  increasing  the  derived  demand  for  the  labor. 

5.9.  Production  Possibility  Curves 

Since  the  prices  of  productive  services  can  be  stated  as  opportunity 
costs,  the  things  which  these  services  help  to  produce,  in  one  employ¬ 
ment,  have  a  cost  which  is  equal  to  the  things  which  could  have  been 
produced  with  those  services  in  another  employment.  The  relationships 
among  the  alternative  products  which  could  be  produced  with  given  re¬ 
sources  are  production  possibilities.  If  the  decision  is  made  in  an  econ¬ 
omy  to  produce  a  certain  amount  of  one  thing,  it  is  necessary  that  pro¬ 
ductive  services  be  released  from  other  employment  for  the  desired 
quantity  of  the  one  thing  to  be  produced. 

These  decisions,  which  direct  production,  are  made  by  means  of 
prices  in  a  free  enterprise  economy.  Price  allocates  resources  to  certain 
uses  and  away  from  others.  In  a  planned  society,  the  decision  on  the  uses 
for  productive  services  may  be  made  by  a  planning  agency.  In  either 
case,  the  real  costs  of  the  things  produced  are  the  things  not  produced. 
The  cost  of  military  supremacy  is  the  consumers’  goods  an  economy 
might  have  had  but  for  the  expenditures  on  war,  or  it  is  the  cost  of  fac¬ 
tories  and  machines  which  might  have  added  to  the  future  output  of  the 
country  but  for  the  using  up  of  the  productive  services  on  military 
equipment. 

For  the  economy  as  a  whole  then,  the  opportunity  cost  concept  ex¬ 
presses  the  concept  of  the  alternatives  open  to  the  society.  For  a  two- 
commodity  model,  this  relationship  is  shown  graphically,  in  Figure  5—8, 
in  which  the  line  ydM  M'yd  represents  maximum  output  for  the  econ¬ 
omy  of  any  combinations  of  the  products  yi  and  y%.  All  resources  could 
be  used  to  produce  only  product  yi,  in  which  case  total  output  would  be 
yd  of  y\  and  none  of  or,  conversely,  only  yo  might  be  produced,  with 
maximum  output  at  yd  of  yo  and  none  of  y\.  Also,  some  of  each  product 
might  be  produced.  The  possible  production,  at  point  M,  would  be  yd' 
of  yi  and  yd'  of  yo.  Production  of  could  be  increased  only  at  the  ex¬ 
pense  of  some  of  the  production  of  y\  which  would  have  to  be  foregone. 
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FIGURE  5-8 

A  Production  Possibility  Curve 


For  example,  it  would  be  possible  to  have  the  production  combination 
yi"  of  yi  and  y-/"  of  y2  represented  at  the  point  on  the  production  pos¬ 
sibility  curve,  M'.  But  it  is  not  possible  to  reach  the  point  V,  which 
would  indicate  a  production  of  y”  of  y\  and  y-i"  of  j2.  The  opportunity 
cost  of  employing  resources  to  produce  one  product  is  the  amount  of 
other  products  which  must  be  foregone  in  order  for  that  production  to 
take  place.  Because  the  combination  of  resources  required  for  most 
efficient  production  of  y\  is  different  from  the  combination  of  resources 
required  for  most  efficient  production  of  y2,  and  resources  are  not  perfect 
substitutes,  as  either  extreme  is  approached,  the  production  possibility 
curve,  concave  to  the  origin,  indicates  the  relatively  small  gain  in  pro¬ 
duction  which  would  exist  if  all  resources  were  shifted  only  to  one  prod¬ 
uct.  Equilibrium  would  exist  in  the  products  and  services  markets  when 
the  ratio  of  the  quantity  of  y\  that  would  have  to  be  surrendered  to  the 
quantity  of  y2  that  would  be  gained,  for  any  point  on  the  production 
possibility  curve  would  be  the  inverse  of  the  prices  of  the  two  products. 

QUESTIONS  AND  EXERCISES 

Indicate,  where  needed,  what  assumptions  you  use  in  answering  the  fol¬ 
lowing  questions: 

1.  Indicate  how  different  the  demand  functions  for  labor  may  be  in 

a)  A  firm  producing  hand-made  boots. 

b)  A  firm  engaged  in  plastering  walls  of  buildings. 
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2.  Will  the  operation  of  the  principle  of  equal  advantage  make  the  wages  of 
all  workers  equal?  Explain  your  answer. 

3.  Suppose  the  social  prestige  of  the  physicist  increases  very  much.  Do  you 
think  this  will  affect  the  income  of  physicists?  Explain. 

4.  In  England,  after  World  War  II,  there  was  a  shortage  of  miners  in  the  coal 
mines.  Some  said  wages  of  miners  should  be  increased  to  obtain  more  labor, 
but  others  said  wages  should  not  be  increased,  rather  more  and  better  goods 
should  be  put  in  the  shops.  Explain  the  conditions  necessary  for  (a)  the 
first  point  of  view  to  be  correct,  ( b )  the  second  point  of  view. 

5.  A  tax  is  levied  on  improved  real  estate  in  one  of  two  adjoining  cities  but 
not  in  the  other.  Show  short-  and  long-run  effects  of  this  tax  on  rentals  and 
on  construction  activity  in  the  two  cities. 

6.  In  a  two-commodity  model,  a  production  possibility  function  for  the  com¬ 
modities  yi  and  y o  might  be  written 

Oi  +  O2  +  J22  =  100 

for  positive  values  of  y\  and  y 2.  If  production  of  y\  is  increased  from  0  to  2, 
what  consequences  does  this  have  for  production  of  3/2?  If  production  of  y± 
is  increased  from  2  to  4,  what  consequences  does  this  have  for  production 
of  3/2?  Explain  why  such  a  relationship  as  shown  in  this  model  might  exist. 

7.  Given  the  production  possibility  function  of  the  above  question,  what  would 
be  the  ratio  between  the  prices  of  3/2  and  y\  at  equilibrium  if  production  were 
to  be  6  of  3/2  and  2  of  3/1? 

8.  If  it  is  hoped  that  distortion  in  income  distribution  is  to  be  lessened,  suggest 
means  for  doing  this  which  take  advantage  of  the  market  price  mechanism. 

9.  Suppose  that  in  two  different  markets  for  the  same  resource  the  demand  and 
supply  functions  have  been: 

yu  =  20  -  yn  =  p  —  1 

J2d  =  30  —  p;  y2s  =  2p  —  12  . 

Subsequently,  demand  in  market  one  changes  to  yia  =  29  —  1/2  p.  What 
changes  must  take  place  in  supply  schedules  to  restore  equilibrium  between 
the  two  markets,  if  slopes  of  the  supply  function  do  not  change? 


GENERAL  EQUILIBRIUM: 
ADJUSTMENTS  IN  A 
COMPETITIVE  ECONOMY 

Now  that  we  have  seen  what  is  meant  by  an  equilibrium 
in  each  of  the  markets — the  market  for  products  and  the  market  for 
productive  services — we  shall  bring  the  two  together  and  consider  the 
interrelationships  which  exist  between  the  two.  Opportunity  costs  may 
indicate  the  cost  of  possessing  one  product  instead  of  another,  but  they 
do  not  indicate  why  one  product  is  preferred  to  another  or  what  may 
be  the  adjustment  mechanism  for  change  from  the  production  of  a 
certain  ratio  of  quantities  among  products  to  a  different  ratio.  In  this 
chapter  it  will  be  shown  how  changes  in  demand — shifts  from  one 
product  to  another — and  in  supply,  work  themselves  out  in  a  money¬ 
using  competitive  economy. 

The  analysis  will  begin  by  assuming  that  both  markets  are  in  equi¬ 
librium.  Although  this  assumption  would  not  be  descriptive  of  the  ac¬ 
tual  world,  which  is  always  in  a  process  of  change,  it  is  a  very  useful 
analytical  device  for  isolating  the  effects  of  changes  on  the  economy. 
Departures  from  equilibrium  and  the  consequent  adjustments  in  the 
economy  which  bring  about  a  new  equilibrium  position  will  be  de¬ 
scribed,  using  three  different  examples.  In  the  first  example,  we  shall 
trace  through  the  effects  and  adjustments  brought  about  by  a  shift  in 
consumer  preferences  which  leads  to  a  shift  in  demand  between  two 
products,  and  the  adjustments  in  production,  in  the  productive  services 
market,  and  in  other  products  which  will  be  necessary  to  re-create  a 
condition  of  general  equilibrium.  The  example  chosen  will  be  a  shift 
of  consumer  preference  from  canned  vegetables  to  frozen  vegetables. 
Second,  a  shift  in  the  supply  schedules  of  products,  based  on  changes 
in  the  technique  of  production,  will  be  considered.  The  example  in  this 
case  will  be  a  shift  in  the  supply  curve  for  agricultural  products  as  a 
result  of  technological  changes  in  agricultural  production.  The  third 
example  will  refer  to  a  shift  originating  in  the  productive  services  mar¬ 
ket  because  of  a  change  in  preference  on  the  part  of  labor.  In  this  ex- 
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ample  the  adjustments  examined  will  be  brought  about  by  persons  de¬ 
ciding  to  transfer  out  of  agriculture  and  into  manufacturing  industry. 
The  changes  will  be  treated  in  a  step-by-step  fashion  to  bring  out  the 
interrelationships  which  exist,  but  such  changes  would,  if  they  were  real, 
be  occurring  simultaneously  in  both  the  products  and  productive  serv¬ 
ices  markets. 

6.1.  The  Circular  Flow  of  Economic  Life 

In  Figure  6-1  a  diagram  of  a  circular  flow  economy  is  presented.1 
The  economy  is  divided  into  two  sectors,  one,  on  the  left-hand  side  of 
the  diagram  for  firms,  and  the  other,  on  the  opposite  side  of  the  diagram, 
for  households.  It  is  assumed  that  all  production  is  undertaken  by  firms, 
and  all  productive  services  originate  in  households.  It  is  further  assumed 
that  there  is  no  unemployment  of  any  factors  of  production  which  are 
seeking  employment  at  prevailing  prices.  Finally,  it  is  assumed  that  all 
money  received  by  households  as  the  price  for  the  employment  of  the 
productive  services  which  they  provide  is  spent  by  the  households  on 
consumers’  goods;  the  supply  of  money  is  constant;  no  money  is  with¬ 
drawn  from  spending  for  saving,  for  tax  payments,  or  to  purchase 
imports;  and  no  money  comes  to  firms  from  any  other  source  than  the 
consumption  spending  of  households.  It  is  quite  clear  that  this  is  a  very 
simple  model  of  an  economic  system.  Yet  the  assumptions  are  such  that 
the  basic  relationships  which  exist  in  economic  life,  and  which  are  to 
be  outlined  in  the  chosen  hypothetical  adjustment  relationships,  are  not 
seriously  disturbed  by  the  employment  of  these  simplifying  assumptions. 

The  supply  and  demand  diagrams  on  the  right  side  of  the  figure, 
belonging  to  households,  represent  the  various  productive  services,  rang¬ 
ing  from  xi,  X2,  X3,  xa  to  xn.  As  a  result  of  the  forces  of  supply  and  de¬ 
mand,  the  equilibrium  prices  for  the  various  productive  services  are 
shown  in  each  diagram  with  the  accompanying  equilibrium  quantities 
of  services.  The  line  across  the  top  of  the  diagram  represents  a  two- 
way  flow,  a  flow  of  productive  services  from  the  owners  of  the  services, 
the  households,  to  the  firms  where  the  productive  services  are  used 
in  the  production  of  the  various  products  y\  to  y„.  In  the  reverse  direc¬ 
tion  the  line  represents  a  flow  of  money  income  received  by  the  owners 
of  the  productive  services  (xi,  .  .  .  ,  xn)  and  paid  by  the  business 
firms.  The  total  income  an  individual  receives,  in  this  simple  flow 


1  The  circular  flow  diagram  used  is  adapted  from  one  developed  by  E.  T.  Weiler 
in  his  book,  The  Economic  System  (New  York:  Macmillan  Co.,  1952),  p.  191.  A  large 
part  of  what  follows  in  this  chapter  is  based  on  the  material  in  Chapter  10  of  Professor 
Weiler’s  book,  and  is  used  with  permission  of  the  publisher. 
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model,  depends  on  the  quantity  of  services  he  sells  and  the  prices  at 
which  he  sells  them. 

In  turn,  the  owners  of  the  productive  services  use  their  incomes  to 
purchase  the  goods  (products)  produced  by  the  business  firms  (products 
yi,  ,  y„).  Therefore  the  line  on  the  bottom  of  the  page  also  repre¬ 
sents  a  two-way  flow.  It  represents,  first,  a  flow  of  products  from  the 
business  community  to  the  owners  of  the  productive  services  and  sec¬ 
ondly,  a  flow  in  the  reverse  direction  of  money  payments  from  the  re¬ 
source  owners  to  the  business  firms  to  pay  for  the  products  they  have 
received  from  the  business  firms.  In  turn,  the  business  firms  that  receive 
the  money  payments  will  then  be  in  a  position  to  hire  additional  produc¬ 
tive  services  for  further  production. 

Thus  the  underlying  flows  of  productive  services  and  products  pro¬ 
ceeds  as  follows:  Households  supply  various  quantities  of  the  different 
types  of  productive  services  (xi,  .  .  .  ,  x„).  These  productive  services 
flow  to  businesses.  They  are  divided  and  allocated  among  groups  of 
businesses,  or  industries,  and  among  the  businesses  comprising  these 
groups.  The  allocation  is  accomplished  by  the  allocation  effect  of  prices 
paid  to  the  services,  so  that,  in  terms  of  the  principle  of  equal  advantage, 
each  productive  service  is  paid  as  much  as  it  could  earn  in  any  other  em¬ 
ployment,  taking  into  account  the  nonmonetary  advantages  and  dis¬ 
advantages  of  different  employments.  The  demand  for  each  productive 
service  is  derived  from  the  demand  for  the  products  in  the  production 
of  which  it  is  employed.  The  combination  of  productive  services  used 
for  each  article  produced  is  dependent  upon  the  least-cost  combination 
of  them,  in  a  competitive  economy. 

Since  it  is  the  demand  for  the  products,  by  households,  combined 
with  the  supply  conditions  established  by  the  supply  of  the  factors  of 
production  and  their  availability  among  employments,  that  determines 
what  is  produced,  it  also  determines  the  products’  flow  to  the  households 
from  which  the  demand  originates.  The  households  are  divided  among 
occupational  groups  and  holders  of  different  kinds  of  productive  serv¬ 
ices.  Those  with  the  productive  services  in  greatest  demand,  and  with 
the  greatest  quantities  of  such  productive  services,  have  the  greatest 
ability  to  influence  the  direction  of  production,  and  the  distribution  of 
products  to  themselves. 

If  the  economy  is  in  what  is  called  static  equilibrium  (i.e.,  no 
changes  taking  place  in  any  of  the  variables),  the  flows  of  money  pay¬ 
ments  would  be  the  same,  period  after  period,  and  the  flow  of  products 
would  also  remain  the  same,  period  after  period.  The  same  amount 
would  be  spent  for  a  given  amount  of  clothing,  and  the  same  amount 
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would  be  spent  for  a  given  amount  of  new  television  sets.  In  the  same 
manner,  the  same  amount  would  be  spent  period  after  period  for  engi¬ 
neers’  services,  for  mechanics’  services,  for  the  services  of  land,  and  for 
the  services  of  capital.  That  is,  prices,  quantities,  and  incomes  would 
remain  the  same,  period  after  period,  and  the  economy  would  be  char¬ 
acterized  by  endless  repetition  in  the  process  of  production  and  con¬ 
sumption. 

6.2.  Effects  of  a  Change  in  the  Demand  for  Products 

In  order  to  illustrate  the  effects  of  a  change  in  the  demand  for 
products  on  the  entire  circuit  flow  system,  a  hypothetical  example  will 
be  developed.  Suppose  that  the  demand  for  canned  vegetables  declines, 
and  the  demand  for  frozen  vegetables  increases.  For  purposes  of  exposi¬ 
tion,  each  of  the  expected  developments  will  be  discussed  separately; 
however,  it  should  be  remembered,  as  emphasized  above,  that  the 
changes  take  place  approximately  simultaneously  in  all  markets. 

1.  Sales  Response.  As  a  result  of  the  increased  demand  for  frozen 
vegetables,  the  quantities  sold  and/or  the  prices  paid  for  frozen  vege¬ 
tables  would  rise.  As  a  result  of  the  decline  in  the  demand  for  canned 
vegetables,  the  quantities  sold  and/or  prices  paid  for  canned  vegetables 
would  decline.  How  much  of  the  change  would  be  in  quantity  and  how 
much  in  price  would  depend  on  the  willingness  of  producers  in  both 
industries  to  permit  changes  in  their  inventories. 

2.  Production  Responses.  Canned-food  producers,  seeing  changes 
in  their  prices  and/or  sales,  would  tend  to  reduce  their  outputs.  They 
would  do  this  by  releasing  workers,  by  buying  less  vegetables  and  fewer 
cans,  and  by  failing  to  replace  equipment  as  it  wears  out.  Some  firms 
would  also  drop  out  of  the  canned-vegetable  business  altogether.  Mean¬ 
while,  the  frozen-food  producers  would  tend  to  increase  their  outputs. 
This  would  be  particularly  likely  to  occur  if  frozen-food  prices  were 
to  rise  so  that  it  would  be  profitable  to  increase  their  outputs.  Those 
producers  already  in  the  industry  would  tend  to  increase  their  purchases 
of  productive  resources — workers,  raw  materials,  machinery,  and  vege¬ 
tables — and  new  producers  would  be  attracted  into  the  industry  by  the 
prospect  of  higher  than  normal  profits.  Productive  services  would  tend 
to  be  diverted  from  the  canned-food  industry  into  the  frozen-food  in¬ 
dustry. 

3.  Induced  Changes  in  Productive  Service  Demands.  Simultane¬ 
ously  with  the  diversion  of  productive  services  from  the  canned-food  in¬ 
dustry  into  the  frozen-food  industry,  there  would  be  a  change  in  the 
structure  of  productive  service  demands.  Some  types  of  productive  serv- 
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ices  might  be  used  in  both  industries,  and  in  this  case  the  impact  on  the 
producers  of  vegetables  might  be  canceled  out  by  sales  to  the  frozen- 
food  industry  instead  of  the  canned-vegetable  industry.  However,  the 
switch  from  canned  foods  to  frozen  foods  would  increase  the  demand 
for  paper  cartons  used  to  hold  the  frozen  foods  and  at  the  same  time  re¬ 
duce  the  demand  for  tin  cans.  This  would  bring  with  it  a  change  in  the 
demand  for  productive  services,  increasing  the  demand  for  the  services 
used  in  the  production  of  paper  and  reducing  the  demand  for  services 
used  in  the  production  of  tin  plate. 

The  resulting  change  in  the  structure  of  productive  service  de¬ 
mands  would  cause  changes  in  the  relative  prices  of  productive  services. 
(If  productive  service  prices  were  inflexible,  sectional  unemployment 
would  appear  in  some  occupations  and  worker  shortages  would  appear 
in  others.)  Two  other  types  of  changes  would  therefore  occur,  (a)  Pro¬ 
ducers  generally  would  tend  to  adapt  their  combinations  of  productive 
services  to  the  changed  set  of  productive  service  prices.  In  order  to  do 
this  they  would  tend,  so  far  as  possible,  to  choose  those  combinations 
which  would  use  more  lower-priced  productive  services — the  ones  being 
released  by  the  canned-food  and  tin  plate  industries  and  not  being  ab¬ 
sorbed  by  the  frozen-food  and  paper  industries — and  less  higher-priced 
productive  services,  (b)  Productive  service  suppliers  would  tend  to  shift 
their  services  out  of  occupations  or  uses  marked  by  lower  prices  or  un¬ 
employment  into  uses  marked  by  higher  prices  or  employment  opportu¬ 
nities.  Thus,  the  operation  of  the  principle  of  equal  advantage  would 
tend  to  create  a  new  balance  among  the  set  of  productive  service  prices. 

Both  of  these  changes  would  occur  simultaneously  with  the  diver¬ 
sion  of  productive  services  in  the  products  market  from  canned-vege¬ 
table  production  to  frozen-vegetable  production.  In  the  end,  part  of  the 
changes  in  the  structure  of  productive  service  demands  would  work  it¬ 
self  out  through  the  shifting  of  productive  services  from  one  occupation 
or  use  to  another  and  part  through  the  rationing  effect  of  relative  price 
changes. 

4.  Cost  Changes.  To  the  extent  that  changes  in  the  relative  prices 
of  productive  services  occur,  the  per-unit  costs  of  production  of  products 
would  also  change.  The  per-unit  cost  of  producing  canned  vegetables 
and  tin  plate  would  tend  to  decline  as  would  the  cost  of  production  of 
other  products  using  resources  released  by  the  canned-food  and  tin  plate 
industries.  The  per-unit  cost  of  producing  frozen  vegetables,  paper  car¬ 
tons,  and  other  products  using  the  same  type  of  productive  services 
would  tend  to  rise.  Such  changes  would  tend  to  lower  the  prices  of 
canned  vegetables  and  raise  the  prices  of  frozen  vegetables. 
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5.  Shifts  in  Product  Demands.  The  changes  in  the  relative  prices 
of  products  would  typically  cause  households  to  revise  their  purchase 
plans,  and  demand  curves  would  shift  with  the  changes  in  the  prices  of 
other  goods.  Typically,  households  would  tend  to  restrict  their  purchases 
of  the  products  that  had  increased  in  price  ( frozen  vegetables )  and  ex¬ 
pand  their  purchases  of  products  that  had  fallen  in  price  (canned  vege¬ 
tables).  Moreover,  the  decrease  in  the  purchase  of  canned  vegetables 
would  be  less  marked  than  would  have  been  the  case  if  relative  prices 
had  not  shifted  in  response  to  the  change  in  consumer  tastes.  Thus  the 
changes  in  product  prices  and  productive  services  prices  act  as  rationing 
devices,  diverting  households  from  those  products  produced  with  the 
relatively  scarce  resources  and  turning  them  to  the  products  produced 
by  the  more  abundant  resources. 

6.  Adjustment  Processes  Are  Continued.  However,  the  process 
does  not  end  at  this  point.  The  adjustment  processes  which  we  have  been 
describing  would  cause  changes  in  the  interhousehold  distribution  of 
money  income.  Owners  of  services  used  in  the  production  of  canned 
vegetables  and  tin  plate  would  receive  less  income.  The  owners  of  fac¬ 
tors  used  in  the  production  of  frozen  vegetables  and  paper  would  receive 
more  income.  However,  for  the  owners  of  resources  used  in  both  the 
canned-  and  frozen-food  industries,  where  the  increase  in  demand  from 
the  one  industry  exactly  offsets  the  decrease  in  demand  of  the  other  in¬ 
dustry,  there  is  a  net  change  in  demand  of  zero.  Those  persons’  incomes 
would  remain  unchanged.  The  owners  of  productive  services  who  re¬ 
ceived  an  increased  income  would  buy  more  goods,  and  those  individ¬ 
uals  who  received  less  income  would  buy  fewer  goods.  The  increased 
buying  of  the  one  group  need  not  be  for  the  same  products  which  were 
formerly  purchased  by  the  individuals  who  suffered  the  income  decline. 
Thus,  in  the  economy  as  a  whole,  there  would  be  a  secondary  shift  in 
consumer  demand  as  a  result  of  the  adjustment  process  set  in  motion  by 
the  original  shift  in  consumer  demand.  These  changes  would,  in  turn, 
necessitate  further  adjustments,  gradually  diminishing  in  strength  until 
the  economy  reached  a  new  equilibrium  or  until  a  new  disturbing  force 
set  in  motion  the  adjustment  process  once  more.  For  these  reasons,  we 
say  that  prices  and  production  in  the  economy  tend  to  move  toward 
equilibrium.  In  a  dynamic  world  of  continuous  change  they  never  reach 
equilibrium. 

6.3.  Effects  of  a  Change  in  Supply  Schedules  for  Products 

Another  source  of  disequilibrium  which  sets  in  force  the  move¬ 
ments  toward  a  new  equilibrium  is  the  change  in  supply  conditions  for 
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products  stemming  from  changes  in  technology.  Let  us  suppose  that  an 
improved  technology  is  introduced  into  agriculture,  effectively  shifting 
the  supply  curve  of  agricultural  products  to  the  right.  The  economy  may 
be  assumed  to  have  been  in  a  position  of  equilibrium  when  producers 
in  agriculture  introduce  new  techniques  that  enable  them  to  lower  the 
costs  of  production  and  consequently  shift  the  supply  curve  for  agricul¬ 
tural  products  to  the  right. 

1.  Price  and  Output  Response.  As  a  result  of  the  introduction  of 
the  new  technology,  which  would  lower  the  per-unit  cost  of  production, 
profits  would  be  above  normal  at  the  original  price.  The  increased  profits 
would  tend  to  result  in  the  expansion  of  output  by  the  existing  producers. 
At  the  existing  demand,  the  resulting  increased  quantity  would  only  be 
taken  off  the  market  at  a  reduced  price,  and  the  price  would  continue  to 
fall  and  output  would  continue  to  expand  until  profits  in  the  industry 
were  once  more  at  a  normal  level  for  the  producers  employing  the  new 
technology. 

2.  Consumer  Real  Income  Would  Be  Affected.  As  a  result  of  the 
decline  in  the  prices  of  agricultural  products,  consumers  would  be  able 
to  buy  greater  quantities  at  the  lower  prices.  If  we  assume  that  the  de¬ 
mand  for  agricultural  products,  in  the  relevant  range,  is  relatively  in¬ 
elastic,  the  price  decrease  will  bring  with  it  a  decrease  in  total  expendi¬ 
tures  on  agricultural  products.  If  consumer  incomes  were  at  the  original 
level,  consumers  would  then  be  able  to  increase  their  purchases  of  non- 
agricultural  products,  which  would  appear  as  an  increase  in  demand  for 
the  products  of  the  producers  of  nonagricultural  goods. 

3.  Changes  in  Productive  Service  Demands  and  Their  Responses. 
The  introduction  of  the  technological  change  in  agriculture  would  re¬ 
duce  the  demand  for  some  productive  services  and  increase  the  demand 
for  other  services.  The  reduction  in  the  demand  for  some  services  would 
more  than  offset  the  increase  in  the  demand  for  other  services  since  the 
technological  change,  which  economizes  on  resource  use,  releases  re¬ 
sources  from  agricultural  employment,  and  the  demand  for  agricultural 
products  is  sufficiently  inelastic  that  the  released  resources  are  not  all 
called  back  to  provide  an  expanded  volume  of  products.  The  resulting 
change  in  the  structure  of  productive  service  demands  would  cause 
changes  in  relative  prices  of  productive  services.  If  productive  service 
prices  were  inflexible,  or  if  the  released  resources  were  immobile,  sec¬ 
tional  unemployment  would  exist  in  agriculture  and  worker  shortages 
would  appear  in  the  nonagricultural  sectors  of  the  economy.  Similarly, 
if  some  producers  in  agriculture  were  unable  to  use  the  new  technology 
and  did  not  leave  agriculture,  they  would  be  earning  subnormal  profits, 
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since  they  would  be  forced  to  accept  lower  prices  for  their  output  while 
they  would,  at  the  same  time,  be  using  a  relatively  inefficient  high-cost 
method  of  production.  In  the  end,  part  of  the  change  in  the  structure  of 
productive  service  demands  would  be  worked  out  through  the  shifting 
of  productive  services  from  one  employment  to  another  under  the  pres¬ 
sure  of  price  and  income  changes,  and  part  of  the  change  would  come 
through  the  rationing  effect  of  price  changes. 

4.  Cost  Changes  and  Interproduct  Substitution.  Additional 
changes  in  the  structure  of  the  economy  would  occur  in  the  same  manner 
as  outlined  above  for  the  consequences  of  a  shift  in  consumer  demand 
coming  from  a  change  in  tastes.  The  adjustment  process  itself  would 
bring  about  changes  in  incomes,  demands,  and  costs,  and  the  process  of 
adjusting  to  changing  prices  would  continue  in  a  diminishing  sequence 
until  the  economy  reached  a  new  equilibrium  point  with  the  new  tech¬ 
nology  fully  incorporated  into  the  industrial  system.  The  change  in 
technology  would  have  made  possible  an  increase  in  production  with 
the  existing  resources  and  consequently  would  have  made  possible  a 
higher  average  standard  of  living.  However,  the  functioning  of  the  ad¬ 
justment  process  would  not  necessarily  result  in  all  incomes  rising,  or 
even  remaining  the  same  as  before  the  change;  it  is  also  probable  that 
the  incomes  of  some  resource  owners  would  fall. 

6.4.  Effects  of  the  Decisions  of  Resource  Owners  to  Change 
Employment 

If,  w'ith  the  economy  in  equilibrium,  some  workers  decide  to 
change  employment  for  reasons  not  associated  with  the  wage  price  scale 
("How  can  they  keep  them  down  on  the  farm  after  they’ve  seen  Pa- 
ree?”),  this  would  affect  the  working  of  a  competitive  economy.  A  brief 
step-by-step  analysis  would  demonstrate  the  stream  of  consequences  of 
this  source  of  change,  with  all  changes  occurring  more  or  less  simulta¬ 
neously. 

1.  Productive  Service  Price  Responses.  If  prices  were  flexible,  the 
wage  rates  of  agricultural  workers  would  rise,  and  the  wage  rates  of  in¬ 
dustrial  workers  would  fall  as  a  consequence  of  the  transfer  of  workers 
from  agriculture  to  manufacturing  industry.  Agricultural  labor  would 
be  scarce,  and  industrial  workers  would  be  looking  for  jobs. 

2.  Induced  Changes  in  Technique.  The  change  in  the  relative 
prices  of  productive  services  would,  over  a  period  of  time,  cause  pro¬ 
ducers  to  adopt  those  combinations  of  productive  services  which  would 
use  less  of  agricultural  labor  and  more  of  industrial  labor.  Agricultural 
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producers,  for  example,  would  be  induced  to  use  more  machinery  and 
less  labor. 

3.  Product  Cost  and  Price  Changes.  Because  productive  services 
are  not  perfect  substitutes  for  each  other,  products  containing  relatively 
large  amounts  of  agricultural  labor  would  rise  in  price,  and  products 
containing  relatively  large  amounts  of  industrial  labor  would  fall  in 
price.  The  changes  in  the  relative  prices  of  products  would  cause  house¬ 
holds  to  purchase  less  agricultural  output  and  more  industrial  output. 
In  this  manner,  prices,  acting  as  rationing  devices,  would  cause  house¬ 
holds  to  adapt  their  income-apportioning  decisions  as  consumers  to 
their  occupational  decisions  as  suppliers  of  productive  services. 

4.  An  Expanding  Series  of  Readjustments  Would  Ensue.  The 
change  in  the  relative  prices  of  productive  services  would  cause  changes 
in  the  distribution  of  income.  Some  families  would  get  more  income 
than  before  and  some  would  get  less.  These  changes  in  income,  in  turn, 
would  result  in  changes  in  the  structure  of  product  demands.  The 
changes  in  product  demands  would  in  turn  cause  additional  changes  in 
productive  service  demands,  which  would  in  turn  cause  further  occupa¬ 
tional  shifting  and  further  changes  in  demand,  in  a  continuous  series  of 
changes  as  the  economy  tended  toward  a  new  equilibrium. 

6.5.  Summary 

In  a  competitive  private  enterprise  economy  two  sets  of  funda¬ 
mental  decisions  will  determine  the  final  outcome  of  the  adjustment 
process.  These  two  sets  of  decisions  are  ( 1 )  the  product  demand  deci¬ 
sions  of  consumers  (households)  and  (2)  the  occupational  and  prop¬ 
erty  use  decisions  of  households  as  owners  of  productive  services.  We 
can  think  of  prices  and  money  payments  in  a  competitive  money-using 
economy  as  a  means  by  which  households,  acting  as  consumers,  tell  the 
economic  system  what  products  they  want.  They  are  also  a  means  by 
which  households,  acting  as  suppliers  of  productive  services,  inform  the 
economic  system  concerning  their  work  preferences  and  the  natural 
limitations  which  exist  on  the  supply  of  productive  services.  Prices  and 
money  payments  are  the  means  used  by  the  participants  in  the  economic 
process  to  solve  the  central  problem  of  allocating  resources  to  satisfy 
competing  ends. 

We  can  view  the  interrelationships  which  exist  in  the  economy 
as  a  system  of  simultaneous  equations,  the  solution  of  which  gives  us 
the  equilibrium  price  and  quantity  for  each  product  and  productive 
service.  A  change  in  any  of  the  equations  making  up  the  system  will,  in 
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general,  result  in  a  different  solution  for  the  set  of  equations.  In  effect,  in 
the  analysis  developed  in  this  chapter,  we  have  shown  the  consequences 
for  equilibrium  which  come  from  the  alteration  of  a  few  of  the  equa¬ 
tions,  initially,  and,  finally,  as  a  result,  the  alterations  and  changes  in  the 
equilibrium  values  of  the  variables  of  the  system. 

QUESTIONS  AND  EXERCISES 

1.  It  is  impossible  to  trace  all  of  the  interrelationships  of  prices  that  exist  in  a 
general  equilibrium  pattern,  but  show  the  effect  of  the  acceptance  of  oleo 
margarine  on: 

a )  The  price  of  butter. 

b )  The  supply  of  cotton  cloth  (assume  cotton  seed  oil  is  used  in  producing 
margarine) . 

c)  Cigarettes. 

d)  The  rent  for  sheep  grazing  lands  in  Nevada. 

2.  Some  agricultural  economists  have  argued  that  the  various  forms  of  govern¬ 
ment  assistance  to  agriculture  do  not,  in  the  long  run,  aid  the  farmers’  incomes 
but  all  of  the  government  assistance  ends  up  as  part  of  land  owners’  incomes 
because  of  higher  rents.  Discuss. 

3.  Discuss  the  proposition  that  maintenance  of  income  to  farmers  is  essential 
for  the  maintenance  of  prosperity  in  the  remainder  of  the  economy.  Is  this 
not  so  for  engineers?  School  teachers?  Laborers? 

4.  A  community  is  enlarged  by  the  establishment  of  a  new  industrial  firm  em¬ 
ploying  several  thousand  workers.  Show  the  short-  and  long-run  effects  on 
the  economic  position  of: 

a)  Laborers  already  in  the  town. 

b)  Other  employers  of  industrial  labor  already  in  the  town. 

c )  Retail  and  wholesale  merchants. 

d)  Landowners. 

5.  Suppose  a  shift  to  demand  for  imported  articles  of  merchandise  results  in  a 
foreign  demand  increase  for  U.S.  made  computers,  machine  tools,  and  metal 
toys.  Trace  out  the  impact  of  this  change  on  such  industries  as  steel,  coal, 
cotton  textile,  and  so  forth.  Include  both  direct  and  indirect  effects  on  prices, 
production,  and  resource  employment  in  your  analysis. 

6.  Suppose  the  government  abolishes  its  gold  and  silver  purchase  program.  Dis¬ 
cuss  the  resulting  effect  on  the  gold,  silver,  coal,  copper  and  iron  mining  in¬ 
dustries,  the  steel  and  electrical  industries,  and  the  automobile  industry. 
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THE  ORGANIZATION  OF 
MODERN  BUSINESS 


Our  initial  discussion  of  the  economic  structure  of  so¬ 
ciety  was  devoted  to  the  determinates  of  demand  and  supply.  From  that 
analysis  we  moved  on  to  demonstrate  the  interaction  of  prices  in  society 
as  they  determine  the  allocation  of  resources  and  the  distribution  of 
products  among  recipients.  In  this  fashion  we  were  able  to  construct  a 
general  equilibrium  system  for  an  economy. 

We  now  direct  our  attention  to  the  economic  relationships  which 
help  to  determine  activity  within  the  individual  firms  in  an  economy. 
The  analysis  of  Chapters  7—13  will  be  devoted  to  what  is  called  in  eco¬ 
nomics  the  "theory  of  the  firm.”  As  we  explore  this  area  of  economic 
analysis  we  should  keep  in  mind  the  impact  which  outside  events  and 
changing  economic  relationships  in  the  rest  of  the  economy  has  on  the 
economic  behavior  of  the  firm  which  now  becomes  the  subject  of  analy¬ 
sis. 


7.1.  Advantages  of  the  Business  Corporation 

The  most  important  form  of  business  organization  in  the  United 
States  today  is  the  corporation,  for  although  only  about  500,000  of 
the  4,000,000  businesses  in  the  country  are  incorporated,  corporations 
produce  about  one  half  of  national  income.  In  mining,  manufacturing, 
transportation,  communication,  power  production,  trade,  and  finance, 
corporations  are  responsible  for  nearly  100  per  cent  of  the  business 
being  done  in  these  areas.  It  is  apparent  that  analysis  of  the  legal  frame¬ 
work  of  the  American  business  firm  should  be  directed  at  the  corpora¬ 
tion  in  order  to  discover  what  it  is  that  makes  this  form  of  business  so 
significant  and  also  what  contribution  the  corporation  has  made  to 
modern  industry. 

Separate  Existence.  The  corporation  is  a  legal  entity,  a  person. 
It  is  created  or  incorporated  under  law  and  is  empowered  to  enter  into 
contracts  in  its  own  name,  to  sue  and  be  sued,  and  to  survive  independ¬ 
ently  of  the  interest  or  lives  of  the  original  incorporators  or  of  any 
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owners.  This  separate  existence  for  the  corporation  is  the  unique  charac¬ 
teristic  which  distinguishes  it  from  either  of  two  other  business  forms, 
the  sole  proprietorship  and  the  partnership.1 

In  a  free  enterprise  society  the  individual  acquires  a  bundle  of 
rights  to  private  property.  When  the  individual  operates  as  a  business, 
he  is  relatively  free  to  do  as  he  likes  in  order  to  make  a  profit,  but  he  is 
also  responsible  to  the  utmost  for  what  he  does.  The  proprietorship  is 
an  unincorporated  enterprise,  in  that  it  has  not  been  recognized  by  the 
state  as  a  separate  corporate  body  from  its  owner.  As  a  consequence,  any 
obligations  of  the  business  are  obligations  of  the  individual  in  whose 
name  the  business  is  being  carried  on.  Its  debts  are  the  owner’s  debts. 
The  business  cannot  be  sued  separately  but  instead  the  owner  is  sued. 
This  places  severe  limits  on  the  capacity  of  the  firm  to  enter  into  obliga¬ 
tions,  to  acquire  capital,  and  to  survive  for  a  long  period  of  time.  The 
capacity  of  the  owner  is  the  capacity  of  the  business.  Although  that 
owner  may  borrow  funds,  he  is  in  a  final  sense  limited  in  his  acquisi¬ 
tion  of  capital  for  the  firm  by  his  own  financial  strength.  When  the 
owner  dies,  the  business  dies,  and  unpaid  obligations  fall  due.  The 
owner’s  estate  must  pay  these  claims,  so  that  the  business  is  quite  likely 
to  be  liquidated  in  order  to  settle  the  claims  on  the  owner.  This  limita¬ 
tion  of  ownership  obviously  restricts  the  capacity  of  the  firm  to  attain 
size  and  to  enter  into  long-run  projects. 

The  partnership,  in  general,  differs  from  the  proprietorship  only 
in  that  there  is  more  than  one  owner,  more  than  one  individual’s  fi¬ 
nancial  capacity  involved,  and  more  than  one  person  who  is  in  a  posi¬ 
tion  to  obligate  the  business  and  all  of  the  owners  for  actions  he  has 
undertaken  in  the  name  of  the  firm.  As  with  the  proprietorship,  there 
is  unlimited  liability  on  the  owners  for  all  of  the  claims  against  the 
business.  Also,  when  any  partner  desires  to  withdraw  from  the  firm, 
or  when  any  partner  dies,  the  firm  itself  ceases  to  exist.  This  is  the  case 
because  of  the  fact  that  the  business  of  the  concern  is  carried  on  in  the 
names  of  the  partners  and  not  in  the  name  of  the  business  itself.  Al¬ 
though  there  may  be  more  flexibility  in  acquiring  owner  capital  when 
there  are  many  partners  than  for  the  firm  with  only  one  proprietor, 
the  limit  on  capacity  to  attain  size  through  capital  investment  and  the 
limit  on  duration  of  existence  for  the  partnership  is  very  much  the  same 
as  for  the  sole  proprietorship. 

As  a  consequence  of  these  limitations,  the  unincorporated  enter- 

1  The  co-operative  is  a  special  form  which,  like  the  corporation,  is  a  legal  entity 
created  by  the  state.  It  differs  from  the  corporation  in  that  for  the  co-operative  there  is 
ordinarily  one  vote  per  shareholder  rather  than  per  share  and  the  earnings  are  divided  up 
in  accordance  with  patronage  rather  than  number  of  shares  held.  In  the  United  States  the 
principal  area  where  co-operatives  are  found  is  agricultural  marketing. 
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prise  tends  to  exist  in  areas  of  business  where  the  talents  of  the  owners 
are  the  chief  stock  in  trade,  where  capital  requirements  are  small,  and 
where  liability  for  large  sums  is  not  likely  to  exist.  Most  farming  enter¬ 
prises  are  unincorporated.  The  same  may  be  said  for  organizations  in 
the  professions,  in  service  industries,  and  in  some  parts  of  retail  trade. 

Duration  of  Existence.  Let  us  contrast  these  limitations  on  the 
economic  potential  of  the  proprietorship  and  the  partnership  with  the 
advantages  which  accrue  to  the  corporation,  which  we  have  mentioned 
only  briefly  above.  A  legal  definition  of  the  corporation  would  specify 
that  it  is  an  association  of  individuals,  known  as  stockholders,  sanctioned 
by  government  and  empowered  by  charter,  through  a  board  of  directors 
and  under  a  corporate  name,  to  act  as  one  person  in  the  conduct  of  a 
specified  business.  It  should  be  noted  that  the  corporation  is  granted  a 
charter  to  conduct  specified  business.  Ordinarily  the  charter  is  given  by 
the  state  for  a  specific  period  of  time,  but  it  is  subject  to  renewal  as  long 
as  the  laws  of  the  issuing  state  are  complied  with.  As  a  consequence,  the 
corporation  may  have  perpetual  life.  The  incorporated  firm  is  therefore 
in  a  position  to  undertake  long-range  ventures.  It  can  acquire  fixed  cap¬ 
ital  which  will  recover  its  investment  only  over  a  period  of  many  years 
without  there  being  fear  that  the  firm  will,  in  the  meantime,  have  to  be 
dissolved  because  of  a  change  in  ownership. 

Ease  of  Acquiring  Capital.  Another  important  advantage  for  the 
corporation,  which  is  derived  from  its  legal  existence  as  a  person,  is  the 
power  which  it  possesses  to  issue  shares  of  ownership,  called  stock,  to 
many  persons.  None  of  the  owners  need  fear  that  the  remainder  of  his 
personal  estate  may  be  jeopardized  by  some  action  of  the  corporation 
or  its  agents.  Through  the  sale  of  stock,  the  corporation  can  acquire 
large  sums  of  liquid  capital  or  other  property  rights.  In  addition,  since 
the  owners  of  the  shares  of  stock  do  not  pledge  themselves  to  cover  the 
obligations  of  the  corporation,  the  firm  can  acquire  additional  funds 
through  borrowing  without  the  owners  fearing  financial  liability  for 
themselves. 

In  addition,  since  the  creditors  of  the  company  have  no  claim 
against  the  owners  for  other  than  the  value  of  stock  for  which  the  own¬ 
ers  have  subscribed,  there  is  no  legal  limit  on  the  power  of  the  owners 
of  stock  to  transfer  their  holdings  to  others.  The  transferability  of  own¬ 
ership  makes  possible  for  each  owner  a  liquidity  for  his  investment  that 
exists  separately  from  the  uses  to  which  the  firm  puts  its  capital.  The 
existence  of  organized  security  exchanges  and  of  investment  dealers 
arises  out  of  the  limited  liability  and  consequent  transferability  of  own¬ 
ership  of  shares  in  corporations. 

As  a  consequence,  then,  of  the  possible  continuous  existence  of  the 
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corporation,  of  the  limited  liability  of  the  stockholders,  and  of  the  trans¬ 
ferability  of  ownership,  the  corporation  is  in  a  position  to  assemble  the 
relatively  small  savings  of  thousands  of  individuals  for  large  investment 
projects.  This  has  made  possible  the  achievements  of  modern  industrial 
organization,  which  usually  depends  for  its  economic  effectiveness  on  a 
size  beyond  the  capacity  of  any  one  or  small  group  of  investors  to  pro¬ 
vide.  In  fact,  modern  collective  capitalism  would  be  impossible  without 
the  development  of  the  corporate  form  of  business  organization,  or 
something  much  like  it. 

Management  and  Size.  A  further  advantage  which  may  accrue  to 
the  corporation  as  an  accompaniment  of  size  is  its  power  to  employ  the 
very  best  managers  money  can  buy.  For,  just  as  the  baseball  team  of  a 
small  town  cannot  afford  to  hire  a  Casey  Stengel  as  manager  or  a  Roger 
Maris  as  a  player,  so  the  small  concern  cannot  attract  the  highest- 
priced  managerial  talent.  As  a  consequence,  the  corporation  is  in  a  posi¬ 
tion,  once  having  acquired  a  large  capital  structure,  of  employing  man¬ 
agement  and  technical  talent,  of  investing  in  research  and  development, 
and  of  making  improvements  in  processes  and  products  which  are  in 
an  absolute  sense  very  costly  but  in  relation  to  the  unit  of  product  or 
the  dollar  of  investment  very  inexpensive.  The  result  has  been  that 
large  corporations  tend  to  be  the  most  successful  economic  enterprises. 
Small  businesses  may  feel  that  they  are  placed  at  an  increasing  disad¬ 
vantage  as  compared  with  the  corporate  giants.  Nevertheless,  as  long 
as  the  directors  and  managers  are  embued  with  a  progressive  and  com¬ 
petitive  spirit,  economic  progress  is  perhaps  more  likely  to  result  from 
the  presence  of  the  corporate  form  than  from  the  small-scale  business 
organizations  to  which  the  proprietorship  and  the  partnership  are  lim¬ 
ited. 

On  the  other  hand,  some  economists,  notably  the  late  Joseph  A. 
Schumpeter  of  Harvard  University,  have  argued  that  the  limited  liabil¬ 
ity  provision  is  contrary  to  the  spirit  of  capitalism.  They  have  argued 
that  the  full  risks  as  well  as  rewards  of  business  should  fall  upon  the 
shoulders  of  the  owners,  who  are  responsible  for  the  actions  of  a  busi¬ 
ness.  When  the  risk  is  borne  in  part  by  others — notably  bondholders, 
and  banks — there  is  less  of  a  deterrent  to  business  incompetence.  The 
costs  of  business  errors  are  borne  in  part  by  individuals  or  groups  who 
are  not  responsible  for  those  errors. 

7.2.  Implicit  Costs  and  Profits 

The  corporation  may  be  a  legal  entity,  but  it  is  not  a  final  con¬ 
sumer.  Everything  it  owns  in  turn  belongs  to  someone  else.  The  rights 
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to  the  possessions,  or  assets,  of  the  corporation  are  conveyed  in  the  form 
of  property  rights  assigned  in  the  contracts  with  stockholders,  bond¬ 
holders,  and  holders  of  other  claims  against  the  firm.  Similarly,  in  the 
giant,  impersonal  corporation,  the  management  of  the  firm  does  not 
receive  its  reward  as  a  reward  for  ownership.  There  are  many  owners, 
but  there  are  few  managers.  An  examination  of  the  stream  of  incomes 
and  expenditures  for  the  corporation  make  it  possible  to  interpret  ac¬ 
curately  the  meaning  of  costs.  Costs  are  the  payments  for  the  use  of 
resources,  either  real  money  payments  or  implicit  ones.  In  the  corpora¬ 
tion  the  stockholder  receives  a  dividend  or  ownership  of  undivided  prof¬ 
its  to  compensate  him  for  his  investment.  The  bondholder  and  the 
lender  on  short-term  account  receive  interest.  If  the  payments  made  for 
the  use  of  capital  are  not  sufficiently  great  to  be  equivalent  to  what 
capital  earns  elsewhere,  no  further  investment  in  that  firm  would  take 
place.  A  normal  rate  of  return  on  investment  is,  then,  a  cost — the  cost 
of  obtaining  capital.  The  proprietor  may  speak  of  the  entire  income  he 
receives  from  his  business  as  profit.  It  must,  however,  just  as  surely 
include  the  cost  of  the  use  of  his  own  capital  as  the  corporation  gross 
income  should,  and  as  the  interest  paid  for  borrowed  capital  represents. 
This  cost  is  the  opportunity  cost  of  using  capital  funds  in  one  enterprise 
rather  than  placing  it  elsewhere. 

The  manager  is  hired  by  the  corporation.  He  receives  salary  and 
bonus  as  a  wage  of  management.  The  sum  he  receives  must  be  enough 
to  attract  him  to  this  employment  rather  than  to  some  other  one.  Simi¬ 
larly,  the  owner-manager  of  a  proprietorship  should  consider  part  of 
his  gross  income  as  being  a  wage  of  management,  the  opportunity  cost 
of  having  him  associate  himself  with  his  own  firm  rather  than  work  for 
someone  else.  His  gross  income  is  not  all  profit.  It  includes  the  cost  of 
labor  of  management  as  well  as  the  cost  of  the  owner’s  own  capital  in¬ 
vestment.  The  same  could  be  said  for  the  payment  of  rent  for  using  one’s 
own  land. 

After  all  money  costs  as  well  as  implicit  costs  have  been  accounted 
for,  any  difference  which  remains  is  profit,  either  positive  or  negative. 
Profit  is  not  a  payment  for  the  use  of  capital  and  it  is  not  a  payment  for 
managerial  labor.  In  the  absence  of  monopoly,  profit  is  a  reward  some 
receive  for  the  successful  bearing  of  uncertainties.  The  party  to  the  or¬ 
ganization  who  meets  the  uncertainties  is  the  one  who  has  assumed  the 
guarantee  of  payment  to  the  other  resource  owners  involved  in  the  en¬ 
terprise.  He  is  the  business  enterpriser.  In  the  small  proprietorship  it  is 
easy  to  identify  this  party  as  the  owner  who  commits  his  own  labor  and 
capital  and  also  hires  other  labor  and  capital  for  the  conduct  of  a  busi- 
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ness  on  the  basis  of  his  own  forecasts  of  the  immediate  future  in  the 
industry  in  which  he  operates.  In  the  corporation,  the  receipt  of  profits 
would  accrue  also  to  the  owners,  the  common  stockholders,  for  it  is 
they  who,  in  the  last  analysis,  have  made  the  guarantees  and  the  pledges 
to  others.  They  may  have  delegated  responsibility  for  control  to  others; 
they  may  have  assigned  the  burden  of  the  risks  of  the  business  to  other 
parties,  such  as  the  bondholders  and  the  banks  mentioned  above;  but 
the  residual  burden  lies  with  the  stockholders.  They  make  large  profits 
or  suffer  losses  in  that  dividends  may  be  low  or  nonexistent. 

Tax  law  has  been  set  up  to  levy  taxes  against  "profits”  of  corpo¬ 
rations,  based  partly  on  the  assumption  that  the  government  is  recover¬ 
ing  a  claim  against  the  original  extension  of  the  right  to  incorporate, 
and  partly  based  on  grounds  which  may  have  no  logical  justification  in 
economics.  Under  tax  law,  certain  accounting  procedures  are  required 
for  identifying  taxable  income.  These  procedures  do  not  allow  for  the 
separation  of  implicit  economic  costs  from  economic  profits  in  determin¬ 
ing  taxable  income.  This  is  not  to  say  that  the  difference  does  not,  in 
economic  analysis,  exist.  In  fact,  the  definition  of  excess  profits  in  tax 
law  corresponds  fairly  closely  with  the  economic  definition  of  profits. 

7.3.  Types  of  Corporation  Securities 

Stocks.  One  of  the  advantages  which  have  accrued  to  the  corpo¬ 
ration  is  the  power  granted  to  it  by  its  charter  and  in  accordance  with 
its  bylaws  to  issue  a  variety  of  different  sorts  of  securities,  designed  to 
attract  capital  from  investors  who  have  varying  motives  and  desires 
when  they  make  their  investments.  The  principal  division  between  types 
of  corporate  securities  is  between  stocks  and  bonds.  Stocks  are  evidences 
of  ownership.  Owners  assume  the  risks  associated  with  the  operation 
of  a  business  enterprise.  The  owners  receive  the  rewards,  if  any,  in  the 
form  of  profits  and  bear  the  burden  of  losses,  if  there  be  such.  The  posi¬ 
tion  of  the  owner,  the  stockholder,  is  residual,  both  with  respect  to  in¬ 
come  and  with  respect  to  ownership  and  distribution  of  assets  if  the 
company  is  dissolved.  Since  there  may  be  no  limit  on  the  size  which 
earnings  may  reach  and  on  the  appreciation  in  the  value  of  assets,  in¬ 
vestors  in  stocks  will  be  persons  who  are  interested  in  the  chance  of  large 
earnings  and  will  take  the  risk  of  having  no  earnings  and  of  having  all 
or  part  of  the  value  of  their  investments  wiped  out.  In  addition,  if  in¬ 
vestors  believe  that  there  may  be  general  price  inflation  in  the  country, 
they  are  more  likely  to  wish  to  own  stocks,  for  which  inflated  values  of 
assets  and  sales  may  reflect  in  inflated  values  of  securities  and  of  earn¬ 
ings,  than  to  own  bonds,  which  represent  debt  of  the  companies  which 
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issue  them.  Furthermore,  ownership  of  stock  may  give  voting  power  and 
control  in  a  company. 

Classes  of  Stock.  The  classes  of  stock  are  divided  into  common 
stock  and  preferred  stock.  Preferred  stock  has  a  prior  ownership  claim 
on  the  assets  and  income  of  a  company,  after  all  creditors’  claims  have 
been  met.  Since  the  claim  of  the  preferred  stockholders  must  be  met 
prior  to  any  claims  by  common  stockholders,  the  size  of  that  claim  is 
fixed.  Preferred  stock  receives  a  fixed  dividend.  That  dividend  must  be 
met  before  the  other  stockholders  are  paid  anything.  Preferred  stock 
also  has  a  fixed  claim  on  assets,  an  amount  established  by  the  par  value 
of  the  stock,  which  must  be  paid  to  the  preferred  stockholders  if  the 
company  should  be  dissolved,  prior  to  the  residue  being  divided  among 
the  common  stockholders. 

The  preferred  position  of  this  stock  gives  rise  to  the  further  classi¬ 
fication  of  preferred  stock  in  accordance  with  the  extent  to  which  this 
preference  may  be  exercised.  N oncumulative  preferred  stock  is  stock 
which  loses  its  right  to  a  dividend  for  a  particular  period  if  the  directors 
of  the  company  decide  that  no  dividend  should  be  paid  for  that  time. 
It  must  receive  a  dividend  if  common  stock  is  to  receive  a  dividend,  but 
there  need  not  be  any  dividend  for  either  class  of  security.  Cumulative 
preferred  stock  must  receive  all  back  dividends  owed  to  it  for  periods 
in  which  dividend  payments  were  not  made  before  any  payment  can  be 
made  to  the  common  stockholders.  This  stock  is  most  nearly  similar  to 
bonds,  in  that  the  payment  of  a  share  of  the  income  of  the  company 
must  be  made  if  there  is  to  be  any  payment  to  the  other  stockholders. 

Participating  preferred  stock  is  entitled  to  share  in  extra  profits 
with  common  stockholders  when  dividends  to  common  stockholders  go 
beyond  a  certain  rate.  The  formula  for  participation  is  stated  in  the  con¬ 
tract  under  which  the  stock  is  issued.  Investors  in  securities  who  like  to 
eat  their  cake  and  have  it  will  desire  participating  preferred  stock  when 
they  fear  that  inflation  will  increase  the  money  value  of  the  company’s 
earnings  and  wipe  out  the  purchasing  power  of  the  fixed  dividend  pay¬ 
ment.  At  the  same  time,  the  participating  preferred  stockholder  desires 
prior  treatment  to  the  common  stockholder  if  earnings  are  low. 

A  fourth  category  of  preferred  stock  which  is  sometimes  issued  is 
convertible  preferred.  This  type  of  stock  may  be  converted  into  other 
securities  in  a  manner  and  at  a  time  specified  in  the  contract  agreement 
for  the  stock.  It  is  designed  to  attract  the  money  of  the  conservative  in¬ 
vestor,  just  as  participating  preferred  stock  is. 

Common  stock,  if  there  is  also  preferred  stock  for  a  company,  is 
the  final  claimant  to  corporate  earnings  and  assets.  Because  common 
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stock  is  placed  in  this  relatively  inferior  position,  it  is  usually  assigned 
the  voting  power  of  the  company,  with  no  vote  being  given  to  the  pre¬ 
ferred  stockholders.  However,  in  some  corporations  there  are  two  or 
more  classes  of  common  stock.  Some  classes  of  common  stock  will  have 
voting  power  and  others  will  not.  Generally,  when  this  is  the  case,  the 
voting  stock  will  be  retained  by  the  insiders,  the  promoters,  and  others 
who  wish  to  retain  control  of  the  company,  and  the  nonvoting  stock 
will  be  sold  to  the  general  investing  public.  The  possession  of  voting 
power  in  the  large  corporations  may  not  be  as  important  as  it  seems, 
as  will  be  indicated  in  the  next  section,  7.4.  One  exception  to  this  gen¬ 
eral  rule  on  voting  power  is  quite  often  provided  for  in  the  bylaw's  of 
the  corporations.  This  is  a  provision  that  all  stockholders,  preferred  and 
both  voting  and  nonvoting  common,  have  voting  rights  on  possible 
dissolution  of  the  company  or  major  change  in  corporate  structure,  such 
as  the  changes  which  would  accompany  merger  with  another  firm. 

Preferred  stock  must  have  a  par  value  assigned  to  it  which  repre¬ 
sents  the  amount  of  asset  value  which  the  preferred  stockholder  can 
hope  to  receive  if  the  company  is  dissolved.  Common  stock  needs  no 
par  value  since  the  claim  on  assets  is  residual.  Frequently  "no-par”  com¬ 
mon  stock  is  issued,  or  the  par  value  may  be  only  nominal.  "Par”  orig¬ 
inally  referred  to  the  price  at  which  stock  was  presumed  to  have  sold 
when  the  stock  was  issued. 

Bonds.  Bonds  do  not  represent  ownership  at  all.  Instead  they  are  . 
evidences  of  debt.  The  bondholders  are  creditors  of  the  company.  As 
such,  they  must  receive  regular  interest  payments,  and  amortization 
schedules  for  bonds  must  be  met,  or  the  company  will  be  in  default. 
Bonds  merely  represent  the  subdivisions  of  a  large  loan.  A  trustee  holds 
a  contract,  called  a  bond  indenture,  which  authorizes  him  to  represent 
the  interests  of  the  bondholders  in  the  event  of  default.  Various  legal 
procedures  may  be  followed  for  recovering  these  creditors  their  claims. 

Bonds  are  divided  into  types  according  to  the  collateral  which  is 
pledged  to  protect  the  interests  of  the  bondholders.  Mortgage  bonds 
have  as  the  collateral  pledged  to  protect  them  mortgages  on  all  or  a 
part  of  the  company’s  property.  The  quality  of  a  mortgage  bond  depends 
on  the  quality  of  the  real  property  mortgaged  and  on  the  ability  of  the 
borrower  to  meet  his  required  payments.  Collateral  trust  bonds  have 
securities  of  other  corporations  owned  by  the  issuing  company  put  up 
as  security  to  back  the  issuance  of  the  bonds.  Collateral  trust  bonds  may 
be  of  high  quality  or  inferior  quality,  also  depending  on  the  quality  of 
the  collateral.  Equipment  bonds  carry  collateral  in  the  form  of  the 
pledge  of  certain  equipment,  such  as  the  rolling  stock  of  a  railroad.  All 
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of  these  classes  of  bonds  have  prior  claim  to  the  general  assets  and  gross 
earnings  of  a  company  before  the  stockholders  may  receive  anything. 
In  addition,  they  have  the  special  pledge  of  the  collateral  which  protects 
them.  Consequently,  if  the  collateral  is  of  good  quality,  the  holders  of 
such  bonds  are  in  a  superior  position  to  other  general  creditors  of  the 
firm  and  may  as  a  consequence  have  been  willing  to  purchase  such 
bonds  with  payment  of  only  a  low  rate  of  interest. 

Another  class  of  bonds  which  occupies  a  special  place  in  the  cate¬ 
gory  of  securities  is  the  income  or  debenture  bond.  This  type  of  security 
has  a  prior  claim  on  future  earnings  of  the  company  but  it  has  no  prior 
rights  to  the  corporation’s  assets.  In  effect,  the  income  bond  shades  into 
stock  in  the  type  of  risk  associated  with  its  ownership. 

7.4.  Separation  of  Ownership  from  Management 

Mention  was  made  in  Section  7.1  of  the  possibility  of  separating 
ownership  from  management  in  the  large  corporation.  The  voting 
stockholders  are  the  owners,  but  ordinarily  they  vote  only  for  the  di¬ 
rectors  of  the  company.  The  directors,  in  turn,  determine  broad  com¬ 
pany  policy  and  select  the  officers  who  actually  run  the  company.  As  a 
consequence,  the  owners  feel  far  removed  from  the  acts  of  management 
of  the  corporation  and  in  no  way  responsible  for  the  things  which  their 
agents,  the  managers,  do.  This  remoteness  of  owners  from  management 
is  emphasized  by  the  size  of  the  company  and  by  the  tendency  for  the 
managers  to  hold  only  a  very  small  share  of  the  outstanding  stock  of  the 
company.  For  instance,  at  the  1957  annual  meeting  of  the  stockholders 
of  the  Standard  Oil  Company  of  New  Jersey,  305,134  shareholders, 
holding  166,177,358  shares  of  stock,  were  represented.  The  Standard 
Oil  Company  of  New  Jersey  is  proud  of  the  way  the  company  is  run  and 
believes  its  annual  stockholders’  meetings  are  as  democratic  as  is  pos¬ 
sible,  given  the  size  of  the  company.  There  were,  however,  almost  100,- 
000  shareholders,  who  owned  30,000,000  shares  of  stock,  not  repre¬ 
sented  at  the  meeting.  In  addition,  of  the  shareholders  represented,  a 
great  majority  were  not  present  in  person  at  that  meeting.  Instead,  they 
had  assiged  voting  rights,  or  proxies,  to  someone  else  who  voted  for 
them.  In  another  example,  the  entire  board  of  directors  and  principal 
officers  of  the  American  Telephone  and  Telegraph  Company  own  less 
than  1  per  cent  of  the  stock  of  that  company.  Indeed,  since  the  assets 
of  the  company  exceed  $4  billion,  those  officers  and  directors  would 
have  to  be  very  heavy  investors  in  the  company  if  they  were  to  own  a 
majority  of  the  stock. 

The  diffusion  of  ownership  of  the  large  corporation  and  the  use  of 
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voting  rights  assigned  by  stockholders  to  insiders  in  the  company  help 
to  create  a  separate  group,  the  management  group,  which  represents 
interests  not  exactly  the  same  as  the  interests  of  the  owners  of  the  com¬ 
pany.  The  use  of  the  holding  company  furthers  this  separation  of  own¬ 
ership  from  control.  In  the  holding  company,  the  company  holds  stock, 
presumably  enough  to  possess  control,  in  one  or  more  subsidiary  com¬ 
panies.  Other  stockholders  in  the  subsidiary  companies  find  that  their 
voting  rights  have  negligible  importance. 

The  management  group  can  then  represent,  in  the  manner  in 
which  it  conducts  the  affairs  of  the  company,  all  of  the  diverse  interests 
brought  together  in  the  corporation:  the  stockholders,  the  creditors,  the 
employees,  the  customers,  and  the  social  community.  In  many  cases,  the 
consequence  is  no  doubt  that  the  company  is  managed  in  a  manner  to 
forward  the  over-all  interests  of  society.  There  remains,  nevertheless, 
the  possibility  that  a  company  management,  being  in  effect  answerable 
to  no  one,  could  conduct  affairs  of  the  concern  in  a  fashion  injurious 
not  only  to  the  owners  but  to  society  as  well.  The  corporate  form,  in 
breeding  the  giant  collective  organization,  the  modern  large  corpora¬ 
tion,  has  changed  the  nature  of  contemporary  capitalism  and  created  a 
number  of  social  and  political  problems,  which  continue  to  be  the  sub¬ 
ject  of  public  inquiry  today. 

7.5.  The  Financial  Statements  of  Corporations 

The  two  most  important  financial  statements  which  businessmen 
employ  are  the  balance  sheet  and  the  profit  and  loss  or  income  state¬ 
ment.  Both  are  important  sources  of  data  and  tools  of  analysis  for  man¬ 
agement  when  the  over-all  position  of  the  firm  is  examined.  Both  are 
taken  from  the  books  of  the  corporation  which  are  maintained  by 
double  entry  bookkeeping.  They  are  summary  statements.  These  state¬ 
ments  are  based  on  the  fact  that  everything  the  firm  owns,  it  in  turn 
owes  to  someone  else.  The  business  firm  is  not  a  final  consumer,  al¬ 
though  its  owners  and  creditors  may  be.  Consequently,  every  time  some¬ 
thing  is  added  to  the  firm’s  possessions,  there  is  also  an  addition  to  the 
firm’s  obligations  to  others;  every  time  there  is  a  deduction  from  what 
the  firm  possesses  there  must  also  be  a  deduction  from  what  it  owes  to 
others,  the  creditors  or  the  owners. 

The  Balance  Sheet.  The  most  commonly  seen  of  these  statements 
is  the  balance  sheet.  It  is  a  report  of  the  various  assets  or  items  of  value 
owned  by  the  firm  and  of  the  claims  held  against  these  assets.  These 
assets  and  claims  are  not  normally  itemized  in  detail,  but  are  grouped 
together  in  convenient  aggregations.  The  balance  sheet  shows  these 
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aggregates  as  of  a  moment  of  time.  It  represents  a  stock  as  opposed  to  a 
flow  description  of  the  firm’s  position.  A  single  balance  sheet  can  tell 
us  nothing  about  the  course  of  the  business  over  time  (such  as  profits 
per  year),  but  only  about  the  state  of  the  business  at  a  given  moment 
of  time. 

Since  the  balance  sheet  is  concerned  with  stocks,  it  represents  fun¬ 
damentally  a  report  on  the  sources  of  the  money  capital  available  to  the 
firm,  and  the  uses  to  which  this  money  has  been  put.  The  money  capital 
available  to  a  firm  must  come  from  one  of  the  following  sources: 
(1 )  original  capital  contributed  by  owners,  (2)  the  accumulation  over 
time  of  business  income  not  distributed  to  owners  (retained  earnings), 
and  (3)  borrowed  capital,  either  short-term  or  long-term.  These  in¬ 
vested  dollars  are  embodied  in  property  of  various  forms  which  are 
listed  on  the  balance  sheet  as  assets. 

The  basic  formula  in  the  balance  sheet  is  Assets  =  Liabilities  + 
Net  Worth.  An  examination  of  the  imaginary  comparative  balance 
sheet  which  follows  illustrates  this  formula.  It  shows  the  state  of  the 
business  at  the  close  of  the  years,  1961  and  1962.  A  description  of  the 
various  items  on  the  balance  sheet  follows: 

( 1 )  Current  assets  are  normally  considered  by  the  accountant  to 
be  those  which  are  expected  to  be  converted  into  cash  within  the  course 
of  a  year.  They  represent  assets  which  are,  relatively  speaking,  near  to 
money  or  equivalent  to  money.  Thus,  current  assets  include  cash,  U.S. 
government  securities;  accounts  receivable,  i.e.,  bills  that  customers  owe 
the  company;  and  inventories  of  raw  materials,  goods  in  process,  and 
finished  goods.  Cash,  U.S.  government  securities,  and  accounts  receiv¬ 
able  are  often  called  "quick  assets”  because  they  are  already  in  the  form 
of  cash  or  can  be  converted  into  cash  very  quickly.  The  valuation  placed 
on  each  of  these  assets  by  the  accountants  is  very  easy  to  determine. 
Ordinarily,  U.S.  government  securities  are  held  as  a  temporary  invest¬ 
ment  of  otherwise  liquid  funds,  for  some  planned  use  in  the  near  future 
or  as  a  sinking  fund  for  the  eventual  replacement  of  fixed  assets  as  they 
become  obsolete  or  worn  out.  Accounts  receivable  are  carried  at  book 
value,  often  less  an  amount  which  might  be  separately  stated  as  a  re¬ 
serve  for  bad  debts. 

Some  judgment  must  be  used  in  valuing  inventories.  Many  com¬ 
panies  use  original  cost  or  replacement  cost  of  inventories,  whichever 
is  lower,  in  establishing  a  value  figure  for  inventories.  Whatever 
method  of  valuation  is  used,  the  federal  government  requires  that  ac¬ 
countants  hold  to  one  method  of  valuation,  inasmuch  as  the  method 
chosen  affects  profit  figures  and  hence  corporation  income  taxes. 
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(2)  Fixed  assets  represent  the  firm’s  estimate  of  the  value  of  the 
physical  property,  such  as  plant  and  equipment,  owned  by  the  firm  as 
of  the  date  for  which  the  balance  sheet  applies.  They  consist  of  things 
which  are  not  expected  to  be  converted  into  money  within  a  year.  In 
the  ordinary  manufacturing  firm,  fixed  assets  bulk  large  in  total  assets, 
since  most  of  the  available  money  capital  in  such  firms  is  embodied  in 
stocks  of  physical  capital  goods. 

The  plant  and  equipment  category  states  the  original  value  or  cost 
of  the  fixed  assets  owned  by  the  firm,  while  the  "reserve”  for  deprecia¬ 
tion  category  represents  an  estimate  of  the  total  accumulated  decline  in 
the  value  of  these  fixed  assets  resulting  from  use  since  their  original 
installation.  It  should  be  noted  that  this  "reserve”  for  depreciation  is 
simply  a  bookkeeping  allowance  for  wear  and  tear  and  obsolescence  of 
plant  and  equipment.  It  is  not  of  itself  a  reserve  of  cash  or  of  anything 
else.  The  sum  of  money  representing  the  allowance  involved  is  not  nec¬ 
essarily  set  aside  as  a  pool  of  funds.  It  may  be  paid  out  to  stockholders, 
invested  in  equipment,  held  as  cash  or  sinking  fund  bonds,  or  anything 
else.  As  will  be  pointed  out  in  more  detail  below,  that  sum  merely  rep¬ 
resets  the  part  of  the  gross  earnings  of  the  company  which  represent 
the  capital  consumption  allowance  of  this  firm. 

All  depreciation  methods  are,  in  a  strict  economic  sense,  arbitrary. 
What  is  known  is  that  a  firm  has  certain  receipts  each  year  from  current 
sales  and  has  certain  out-of-pocket  costs,  for  raw  materials,  labor,  and 
other  current  inputs  during  the  year.  The  difference  between  these  cur¬ 
rent  receipts  and  current  costs  represents  a  sum  which  can  be  divided  in 
any  arbitrary  manner  between  profits  for  the  year  and  an  amount  to  be 
allocated  to  the  depreciation  of  fixed  capital  inputs  for  their  services  in 
production  during  that  year. 

To  illustrate  this  point,  suppose  a  firm  buys  $10,000  worth  of 
equipment  which,  as  it  turns  out,  is  used  for  five  years  after  which  time 
the  equipment  is  no  longer  economical  to  use  and  is  discarded.  Over  the 
five-year  period  the  firm  has  $5,000  worth  of  receipts  annually  over  and 
above  the  direct  costs  of  raw  materials,  labor,  supplies,  and  similar  re¬ 
curring  expenditures.  It  is  arbitrary  whether  the  $10,000  worth  of 
equipment  is  depreciated  at  a  constant  rate  of  $2,000  per  year,  leaving 
$3,000  per  year  of  profits,  or  $15,000  for  the  five  years,  or  whether  the 
equipment  is  depreciated  in  two  years,  at  $5,000  per  year.  The  profits 
would  be  nil  for  the  first  two  years  but  would  be  $5,000  for  each  of  the 
remaining  three  years  and  would  be,  in  total,  $15,000.  Consequently,  it 
follows  that  if  depreciation  is  too  rapid,  profits  are  understated  at  first 
and  overstated  later  on  but  end  up  at  the  same  total  figure  for  the  entire 
period. 
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There  is  no  unambiguous  way  to  allocate  to  a  current  period  costs 
which  have  not  been  incurred  during  that  time  for  goods  which  are 
used  up  in  production  during  that  period.  Aside  from  tax  considerations, 
the  only  reason  that  firms  need  be  concerned  about  depreciation  ac¬ 
counting  is  that  it  is  desirable  to  provide  a  routine  means  of  spreading 
the  cost  of  a  capital  good  over  the  life  of  that  good.  If  this  is  done,  then 
when  the  machine  must  be  replaced  there  will  have  been  recognition  of 
the  fact  that  it  has  been  slowly  used  up,  and  there  will  have  been  op¬ 
portunity  to  make  provision  for  the  new  purchase  so  that  the  full 
burden  of  the  purchase  will  not  have  to  fall  entirely  on  the  operating 
period  in  which  the  purchase  is  made. 

(3)  Intangible  assets,  goodwill,  patents,  trade-marks,  and  other 
intangibles  represent  an  estimate  of  the  value  to  the  company  of  its 
patents,  its  name,  and  other  intangibles.  These  are  assets,  just  as  Items 
( 1 )  and  (2)  are  because  they  increase  the  earning  ability  of  the  firm. 
Their  valuation  would  be  the  present  discounted  value  of  all  the  addi¬ 
tions  to  earnings  which  they  will  contribute  over  the  life  of  the  firm. 
The  next  chapter  describes  the  method  used  for  determining  the  present 
value  of  a  future  stream  of  income.  In  effect,  what  is  involved  is  the 
translation  of  a  future  flow  of  income  into  a  present  stock  of  value. 

The  liability  and  net  worth  side  of  the  balance  sheet  shows  the 
distribution  of  claims  against  the  assets  of  the  company.  It  should  be 
noted  that  there  is  no  attachment  of  any  specific  liability  or  net  worth 
item  to  any  specific  asset.  The  claims  are  general  ones,  representing  the 
amounts  which  each  of  the  claimants  would  receive  if  the  firm  were 
dissolved  and  present  asset  values  were  recovered. 

( 4 )  Current  liabilities  represent  claims  on  the  assets  of  a  company 
which  are  expected  to  be  payable  within  one  year.  Notes  and  accounts 
payable  refer  to  the  amounts  the  business  owes  on  short-term  loans, 
and  for  goods  bought  from  other  businesses.  Accrued  salaries,  wages, 
etc.  represent  the  amount  owed  to  employees  and  others  who  have 
rendered  services  in  production.  Accrued  taxes  refers  to  the  amount 
owed  to  the  government  for  taxes.  Current  liabilities  also  represent  the 
amount  of  short-term  credit  which  has  been  extended  either  voluntarily 
or  involuntarily  to  the  firm  and  is  a  source  of  money  capital  for  invest¬ 
ment  in  property. 

The  difference  between  current  assets  and  current  liabilities  is 
called  "working  capital,”2  for  it  is  from  this  difference  that  the  firm 

2  "Working  capital”  sometimes  has  a  vaguer,  but  important,  meaning.  It  may  refer 
to  the  amount  of  money  a  new  firm  has  to  carry  it  from  the  time  it  starts  in  business  until 
it  is  operating  normally.  About  one  half  of  business  failures  come  from  lack  of  working 
capital  in  this  sense  of  the  term. 
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acquires  the  funds  with  which  to  finance  expansion  and  to  pay  its  ex¬ 
penses.  The  current  assets  must  be  used  first  to  pay  the  current  liabilities, 
the  remainder  is  put  to  work.  Sometimes  the  term  "current  ratio”  or 
"working  capital  ratio”  is  used  to  identify  the  ratio  of  current  assets  to 
current  liabilities  as  a  test  of  the  liquidity  of  a  company. 

( 5 )  Long-term  liabilities  represent  long-term  debt,  such  as  bonds 
which  the  firm  has  outstanding  as  of  a  given  date.  It  is  the  bondholders’ 
claim  on  the  assets  of  the  company. 

( 6 )  The  net  worth  part  of  the  balance  sheet  represents  the  own¬ 
ers’  or  stockholders’  claims  on  the  assets  of  the  business.  They  are  the 
final  claimants  to  the  corporation’s  assets.  Net  worth  is  the  sum  of  the 
stated  value  of  the  corporation’s  stock  plus  surplus.  This  stated  value  is 
the  total  par  value,  if  there  be  such,  of  the  stock  outstanding.  If  there  is 
"no-par”  stock,  that  stock  is  assigned  a  nominal  value  on  the  balance 
sheet  of  the  corporation.  The  "book  value”  of  preferred  stock  is  the 
same  as  the  stated  value,  or  total  par  value  outstanding.  The  book  value 
of  common  stock  is  its  stated  value  plus  the  surplus.  The  stated  value 
and  the  book  value  of  the  stock  bear  no  necessary  relationship  to  the 
market  value  of  the  stock,  which  may  fluctuate  from  hour  to  hour. 
"Surplus”  is  an  unfortunate  word.  This  item  is  really  a  residual  one. 
Any  time  that  total  assets  increase  without  an  accompanying  increase 
in  liabilities,  for  instance  when  profits  are  retained  by  the  company  or 
when  the  value  of  any  asset  is  restated  at  a  different  figure,  the  net  worth 
item  must  rise.  Similarly,  a  decrease  in  valuation  of  assets,  such  as  is 
accomplished  by  depreciation  expense,  would  cause  the  net  worth  item 
to  decrease.  This  is  accomplished  by  adjusting  the  size  of  surplus. 

If  we  remember  the  basic  balance  sheet  formula,  Assets  —  Liabil¬ 
ities  +  Net  Worth,  we  become  aware  of  another  important  point  which 
the  net  worth  sector  of  the  balance  sheet  reveals.  This  is  simply  that,  as 
an  offset  to  assets,  the  larger  the  net  worth  is,  the  smaller  the  liabilities 
must  be.  The  ratio  between  liabilities  and  net  worth  is  a  partial  indicator 
of  the  long-run  solvency  of  the  firm.  If  asset  values  shrink  to  become 
less  than  liabilities,  the  firm  is  insolvent.  The  greater  the  proportion  of 
net  worth  to  assets,  the  less  likely  it  is  that  this  calamity  will  befall  the 
firm.  Also,  as  gross  income  shrinks,  the  greater  the  net  worth  which 
does  not  have  to  be  paid  an  income  at  definite  times,  the  less  likely  it  is 
that  the  firm  will  become  in  default  on  its  liabilities. 

Hence,  of  three  ways  of  raising  funds  for  acquiring  assets,  through 
the  creation  of  debt,  through  the  issuance  of  stock,  and  through  reinvest¬ 
ing  of  earnings,  the  first  is  most  risky  from  a  long-time  point  of  view. 
The  second  may  be  undesirable  from  the  point  of  view  of  stockholders 
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who  do  not  wish  to  lose  control  of  a  company  through  the  sale  of  ad¬ 
ditional  stock.  Consequently,  expansion  through  the  reinvestment  of 
earnings  becomes  the  soundest  method  of  expansion,  from  the  view¬ 
point  of  a  present  stockholder. 

However,  if  assets  earn,  on  the  average,  more  than  liability  holders 
are  paid  in  interest,  the  difference  belongs  to  the  stockholders  and  would 
swell  the  size  of  earnings.  For  example,  with  $1,000,000  of  assets, 
which  earn  $100,000  from  operations,  if  $900,000  of  liabilities,  at  5 
per  cent  interest,  must  be  paid,  only  $45,000  of  the  $100,000  is  used 
up  in  interest  payments.  The  remaining  $55,000  represents  the  returns 
for  the  $100,000  of  net  worth,  a  rate  of  55  per  cent.  The  temptation  to 
pyramid  earnings  in  this  fashion  tends  in  the  direction  of  a  very  thin 
equity,  or  small  net  worth/liability  ratio.  The  need  for  security  of  in¬ 
vestment,  on  the  other  hand,  tends  toward  a  large  net  worth/liability 
ratio. 

It  should  be  pointed  out  that  assets  are  important  to  a  company 
only  because  they  determine  the  flow  of  net  earnings  which  the  company 
can  obtain.  Indeed,  the  firm  can  be  thought  of  as  continually  transform¬ 
ing  assets  into  earnings  through  production  and  sale.  For  example,  fixed 
assets  are  transformed  through  production  into  inventories  of  final 
goods;  cash  assets  are  converted  by  the  purchase  of  labor  and  raw  mate¬ 
rials,  and  through  the  process  of  production,  into  inventories  of  final 
goods;  and,  finally,  inventories  of  final  goods  are  transformed  into  earn¬ 
ings  through  market  sale.  This  is  a  continual  process.  The  balance  sheet 
gives  us  observations  on  this  process  at  a  particular  instant  of  time. 

The  Income  Statement.  The  income  or  "profit  and  loss”  statement 
shows  the  flow  of  income  over  time,  usually  a  year,  and  it  is  thus  an  im¬ 
portant  source  of  data  and  a  tool  of  economic  analysis.  This  statement 
is  a  flow  description  of  the  firm’s  position  as  it  is  engaged  in  transform¬ 
ing  assets,  through  the  processes  of  production  and  sale,  into  earn- 
ings. 

Specifically,  the  income  statement  is  concerned  with  the  flows  of 
receipts,  expenses,  and  earnings.  The  receipts  of  the  firm  come  primarily 
from  the  sale  of  goods  produced  by  the  firm,  while  the  deductions  from 
receipts  consist  of  manufacturing  or  production  expenses,  selling  and 
administrative  costs,  interest  on  debt,  various  taxes,  and  dividends  to 
stockholders.  In  its  simplest  form  the  statement  reports  the  income  from 
sales,  the  expenses  to  be  charged  against  those  sales,  and  the  profit  re¬ 
maining  after  the  expenses  have  been  deducted  from  the  income  re¬ 
ceipts.  An  imaginary  corporation  income  statement  is  given  next. 
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THE  IOTA  NU  BETA  CORPORATION 

Income  Statement 


From  January  1,  1962  to  December  31,  1962 


Sales  of  products  and  services  to  customers . 

Deduct:  Depreciation  of  plant  and  equipment.  .  .  .$  3,000,000 

Materials  purchased .  24,000,000 

Other  operating  costs,  expenses,  and 

charges .  20,000,000 

Add:  Beginning  inventory .  6,000,000 

$53,000,000 

Deduct:  Closing  inventory .  6,250,000 

Equals:  Cost  of  goods  and  services  sold . $46,750,000 


Income  from  operations . 

Less:  Fixed  interest  charges  and  local  taxes 

Net  earnings  before  income  taxes . 

Less :  Corporation  income  taxes . 

Net  earnings  after  taxes . 

Less:  Dividends  on  preferred  stock . 

Net  earnings  of  common  stockholders . 

Less:  Dividends  paid  on  common  stock.  .  .  . 
Additions  to  surplus,  or  reinvested  earnings. . 


$50,000,000 


46,750,000 
$  3,250,000 
300,000 
$  2,950,000 
1,327,500 
$  1,622,500 
350,000 
$  1,272,500 
1,000,000 
$  272,500 


An  explanation  of  the  various  items  in  the  income  statement  fol¬ 
lows: 

1.  This  is  a  statement  of  flows,  shown  in  convenient  aggregates, 
which  reports  the  following:  (a)  the  company’s  income  from  sales 
in  1962,  ( b )  the  total  expenses  charged  against  these  sales,  and 
(c)  net  earnings  remaining  after  the  expenses  have  been  deducted.  It 
should  be  observed  that  expenses  do  not  necessarily  become  expendi¬ 
tures  during  the  same  accounting  period.  Inspection  of  the  balance  sheet 
for  the  firm  will  show  that  the  accrued  salaries,  wages,  taxes,  and  the 
like,  carried  from  1961  into  1962  amounted  to  $2,500,000  and  the 
same  items  carried  into  1963  totaled  $2,675,000.  There  were  expenses 
during  the  accounting  period  of  1962,  but  the  expenditures  were  not 
made  at  the  same  time  and  to  the  same  amount.  A  comparison  of  the 
balance  sheet  with  the  income  statement  will  show  to  what  extent  ex¬ 
penses  for  one  accounting  period  are  carried  over  to  become  expendi¬ 
tures  in  another  accounting  period. 

If  we  look  at  the  right-hand  column  of  figures  in  the  income  state¬ 
ment,  we  will  observe  that  sales  were  $50,000,000,  and  the  cost  of 
goods  and  services  sold  totaled  $46,750,000,  leaving  $3,250,000  as 
income  from  operations.  However,  the  accrued  salaries  and  wages  figure 
in  the  comparative  balance  sheet  increased  by  $150,000,  showing  an 
addition  to  current  liabilities,  which  will  have  to  be  met  in  the  near 
future.  In  the  meantime,  notes  and  accounts  payable  decreased  by  $175,- 


98  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


000,  indicating  again  that  the  figure  on  the  income  statement  for  oper¬ 
ating  costs,  expenses,  and  charges  does  not  represent  the  sum  of  actual 
expenditure  in  this  category. 

Out  of  the  income  from  operations  is  deducted  $300,000  in  fixed 
interest  charges  and  local  taxes.  Again,  it  is  possible  that  not  all  of  the 
local  tax  liability  has  been  met,  since  the  balance  sheet  for  the  end  of 
1962  shows  an  increase  in  the  accrued-taxes  figure  of  $25,000  over 
what  it  was  at  the  close  of  the  year  1961. 

Income  taxes  of  $1,327,500  were  deducted,  leaving  net  earnings 
after  taxes  equal  to  $1,622,500.  Dividends  of  $350,000  were  paid  to 
the  preferred  stockholders,  leaving  a  residue  of  $1,272,500  for  the 
common  stockholders.  This  residue  was  divided  between  $1,000,000  of 
dividends  for  the  common  stockholders  and  $272,500  left  for  reinvest¬ 
ment  in  the  expansion  of  the  company.  The  $272,500  of  surplus  in¬ 
creases  the  book  value  of  the  common  stock.  It  represents  the  decision 
of  the  board  of  directors  to  require  that  the  common  stockholders  save 
part  of  their  earnings,  in  reinvestment  in  the  company. 

2.  The  firm  accumulated  inventory  during  the  year’s  operation; 
thus  all  of  the  operating  costs  could  not  be  charged  against  the  goods 
actually  sold,  as  some  of  the  costs  were  attributable  to  goods  to  be  sold 
in  the  future.  In  order  to  reach  a  valid  figure  for  cost  of  goods  sold,  an 
adjustment  had  to  be  made  for  the  change  in  inventory.  Instead  of  sub¬ 
tracting  the  change  in  inventories  directly,  the  accountant  accomplished 
this  in  two  steps,  first  adding  in  the  beginning  inventory  and  then  de¬ 
ducting  the  closing  inventory.  This  procedure  would  have  taken  care 
of  the  case  if  the  inventory  at  the  close  had  been  less  than  the  inventory 
at  the  beginning. 

3.  Depreciation  represents  an  estimate  of  the  total  accumulated 
decline  in  the  value  of  fixed  assets  resulting  from  their  use.  Depreciation 
also  represents  an  expense  and  not  an  expenditure.  When  and  if  the 
used-up  fixed  assets  are  replaced  depends  on  a  number  of  other  contin¬ 
gencies.  However,  since  depreciation  is  taken  as  a  deduction  from  the 
net  sales  of  the  company,  the  figure,  cost  of  goods  sold,  does  not  repre¬ 
sent  actual  cash  outlays.  It  is  possible  for  a  company  to  sell  at  a  loss  and 
yet  end  up  with  more  cash  than  it  started  out.  Just  as  the  United  States 
had  negative  private  investment  in  1933  and  1943,’  so  the  company 
could  be  eating  up  its  assets  if  depreciation  is  not  offset  by  investment 
in  other  assets  by  the  company.  The  comparative  balance  sheet  illus¬ 
trates  that  depreciation  increase  by  $3,000,000,  as  shown  on  the  in¬ 
come  statement,  but  that  total  asset  values  did  not  decline  but  actually 

3  See  Chapter  16,  Appendix,  Table  16— 5. 
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increased  by  the  $272,500  of  surplus  as  well  as  being  maintained  by  the 
expenditure  on  other  assets  of  an  amount  equivalent  to  the  depreciation 
for  that  period. 

Although  the  plant  and  equipment  is  being  used  up  all  the  time, 
the  depreciation  methods  used  to  show  this  are  essentially  arbitrary. 
The  value  of  equipment  declines  as  the  result  of  age  and  use.  In  recog¬ 
nition  of  this  the  accountant  depreciates  the  value  of  these  fixed  items 
by  some  arbitrary  formula.  Among  the  various  depreciation  methods 
are  these: 

a)  Straight-line  depreciation  is  one  of  the  most  widely  used  meth¬ 
ods.  The  depreciation  is  allocated  evenly  over  all  the  years  of  the  esti¬ 
mated  life  of  the  asset.  If  p  =  purchase  price,  s  =  salvage  value,  d  = 

p  —  s 

depreciation  per  year,  and  y  =  years,  d  — - and  undepreciated 

(p  —  s)n 

asset  life  in  value  after  n  years  would  be  p - . 

y 

FIGURE  7-1 

Straight-Line  Depreciation 


b)  Under  the  service-unit  method  of  depreciation,  the  purchase 
price  of  the  asset  minus  salvage  value  is  allocated  equally  over  all  the 
estimated  service  units  of  the  asset.  The  annual  depreciation  charge  will 


FIGURE  7-2 

Service-Unit  Depreciation 


then  depend  upon  the  use  of  the  asset  during  the  year.  Over  the  business 
cycle,  this  method  of  depreciation  will  increase  the  depreciation  charge 
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in  years  of  high  activity  and  reduce  the  depreciation  in  years  of  low 
activity,  thus  tending  to  stabilize  taxable  income,  in  comparison  with 
the  straight-line  method. 

c)  The  1954  Federal  Income  Tax  amendments  also  allow  a 
depreciation  rate  equal  to  double  the  straight-line  rate,  applied  to  the 
declining  book  value  of  an  asset  for  showing  depreciation.4  Note  that 
the  whole  value  will  never  be  completely  charged  off,  but  this  is  recti¬ 
fied  if  the  salvage  value  happens  to  match  the  balance.  Undepreciated 

/  2Yl 

value  after  n  years  would  be  - J  .  For  example,  if  p  is  100,  s  is 

10,  y  is  20  years,  when  n  is  also  20  years,  undepreciated  value  would  be 
$12.15.  By  the  straight-line  method  undepreciated  value  would  equal 
salvage  value  at  the  end  of  twenty  years.  Also,  after  ten  years,  unde- 


FIGURE  7-3 

Double  Straight-Line  Depreciation 


preciated  value  under  the  double  the  straight-line  rate  would  be  $34.87, 
and  for  the  simple  straight-line  rate  it  would  be  $55.00. 

Different  methods  of  depreciation  result  in  different  apparent 
distributions  of  earnings  over  time  and  therefore  result  in  a  different 
pattern  of  corporation  income  taxes  over  time.  Naturally,  a  business¬ 
man  prefers  a  method  of  depreciation  that  will  make  his  income  average 
out  more  steadily  over  time — so  as  to  keep  his  taxes  as  low  as  possible. 
A  company  could  pay  more  taxes  on  a  certain  total  income  over  a 
period  of  years  if  its  annual  income  varied  widely  from  year  to  year  than 
if  its  income  were  the  same  every  year.  This,  however,  is  of  importance 
to  the  small  firm  rather  than  to  the  large  firm,  as  the  corporation  normal 


year, 


4  The  straight-line  rate  expressed  as  a  percentage  is  the  amount  charged  off  in  any 
y  . 

— - — ,  divided  by  the  net  investment  in  the  asset,  p  —  s.  Therefore,  double  the 
p-s 

p-s 


straight-line  rate  would  be  2  p  —  s~  ~  p- 
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income  tax  is  30  per  cent  on  the  first  $25,000  income  and  52  per  cent 
on  all  income  over  $25,000.  Thus,  the  average  income  tax  rate  ap¬ 
proaches  52  per  cent  asymptotically. 

The  Relationship  between  the  Profit  and  Loss  Statement  and  the 
Balance  Sheet.  The  balance  sheet  indicates  an  instantaneous  financial 
picture  at  a  particular  point  in  time.  The  income  statement  indicates 
the  flow  of  sales,  costs,  and  earnings  over  a  particular  accounting  period, 
usually  one  year — the  period  of  time  between  successive  balance  sheets. 
The  change  in  the  net  worth  between  the  beginning  of  the  accounting 
period  and  the  end — seen  by  the  comparative  balance  sheet  for  Decem¬ 
ber  31,  1961  and  December  31,  1962 — is  also  seen  in  the  surplus 
shown  at  the  end  of  the  income  statement — the  reinvested  earnings. 

Similarly,  there  has  already  been  pointed  out  the  relationship  be¬ 
tween  the  figures  shown  in  the  income  statement  and  the  changed  size 
of  the  figures  on  the  comparative  balance  sheet  for  the  items  inventories, 
reserve  for  depreciation,  accrued  salaries  and  wages,  and  accrued  taxes. 
The  income  statement  does  not,  however,  show  what  changes  take 
place  in  other  asset  items  or  in  other  liabilities  whenever  such  changes 
are  not  revealed  as  being  the  direct  result  of  the  income  flow  for  the 
current  period.  In  the  comparative  balance  sheet  shown  on  page  93, 
changes  in  cash  in  bank  and  on  hand,  minus  $500,  in  U.S.  government 
securities,  minus  $350,000,  and  in  "reserve”  for  depreciation,  plus 
$3,000,000  help  to  account  for,  along  with  the  increase  in  surplus,  the 
increases  which  have  occurred  for  accounts  receivable,  of  $172,000, 
and  in  plant  and  equipment,  of  $3,250,000,  as  well  as  the  increase  in 
inventories  of  $250,000  which  was  shown  in  the  income  statement. 
The  changes  which  have  occurred  for  these  assets,  as  well  as  the  changes 
which  have  taken  place  within  the  liabilities  and  net  worth  sections, 
represent  the  fact  that  the  balance  sheet  merely  shows  a  cross  section  of 
the  position  of  the  business  as  of  an  instant  of  time. 

It  is  as  if  the  balance  sheet  were  one  frame,  drawn  from  a  reel 
of  film  used  for  moving  pictures.  The  balance  sheet  for  the  close  of  a 
period  differs  from  that  for  the  start  of  the  period  by  the  action  which 
has  taken  place  during  the  period.  The  income  statement,  or  profit  and 
loss  statement,  shows  how  some  of  the  items  have  changed.  It  depicts 
that  action  which  is  reflected  in  the  profits  or  losses  for  the  firm.  In  the 
moving  picture  of  our  simile,  the  hero  moves  across  stage,  carrying  on 
actions  which  help  to  unfold  the  plot.  This  is  depicted  in  the  income 
or  flow  statement.  At  the  same  time,  stagehands  are  altering  the  scenery. 
This  is  not  shown  in  the  income  statement,  but  it  does  show  up  in  the 
changed  position  of  the  items  in  the  balance  sheet,  with  respect  to  each 
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other.  The  income  statement  shows  only  the  alteration  in  the  total 
balance  sheet  figures,  as  well  as  some  of  the  changes,  but  not  all  of 
them,  which  affect  the  total  and  the  internal  composition. 

However,  the  conversion  of  any  arbitrary  income  stream  into  a 
capital  value  is  not  shown  in  either  the  balance  sheet  or  the  income 
statement.  What  method  is  used  for  valuing  income-producing  assets 
rather  than  a  statement  of  what  income  they  have  produced  during  one 
accounting  period  still  needs  to  be  examined. 

QUESTIONS  AND  EXERCISES 

1.  Draw  up  a  chart  in  which  you  compare  the  corporation,  the  general  partner¬ 
ship,  and  the  sole  proprietorship  with  respect  to: 

a)  Transferability  of  ownership. 

b )  Longevity  of  organization. 

c)  Liability  of  owners. 

d)  Ease  of  formation. 

e)  Sources  of  capital. 

/)  Relationship  between  management  and  ownership. 

2.  Contrast  the  order  of  priority  of  claim  on  the  earnings  and  assets,  the  ex¬ 
pected  rate  of  return,  and  the  voice  in  management  of  the  company  of  bonds, 
preferred  stock,  and  common  stock. 

3.  Discuss  the  sources  of  money  capital  to  the  corporation  and  relate  these 
sources  to  the  balance  sheet. 

4.  Construct  a  balance  sheet  and  compute  net  worth  and  surplus  for  a  hypotheti¬ 
cal  firm  with  the  following  characteristics: 


Cash . 

.  .  .  11,000 

Inventories . 

...  20,000 

Accounts  Receivable.  .  .  . 

. . .  34,000 

Plant  and  machinery.  .  .  . 

.  . .  25,000 

Automobiles  (4) . 

.  .  .  10,000 

Capital  stock . 

.  .  15,000 

Notes  payable . 

.  .  .  25,000 

Bonds  (it  owns) . 

.  .  41,000 

U.S.  government  bonds. . .  $10,000 

5.  Income  statement  for  the  firm  in  4  above  shows  that  each  automobile  was 
driven  50,000  miles  with  a  life  of  150,000  miles,  and  was  new  at  the  time  of 
the  first  balance  sheet;  cost  of  goods  sold  included  a  final  inventory  figure  of 
$25,000;  earnings  included  $3,000  net  which  was  not  distributed  to  stock¬ 
holders.  From  these  income  statement  items,  show  adjustments  in  the  balance 
sheet  for  the  end  of  the  period  (Q.  4  balance  was  at  the  start  of  the  period). 
What  items  on  the  balance  sheet  might  change  during  the  operating  period 
and  yet  not  be  reflected  in  the  income  statement? 

6.  Under  what  conditions  would  a  firm  have  negative  working  capital?  Is  this 
a  source  of  capital  for  long-term  investment? 


THE  INTEREST  RATE  IN 
ECONOMIC  CALCULATIONS: 


Chapter 

8  I  INCOME  STREAMS  AND 
I  CAPITAL  VALUES 

On  several  occasions  in  past  chapters,  we  have  pointed 
to  the  importance  of  distinguishing  between  stocks  and  flows  in  various 
aspects  of  economic  analysis.  A  business  enterprise  can  be  thought  of 
as  a  collection  of  assets — stocks  of  goods  possessing  economic  value — 
which  are  transformed  into  a  stream  of  earnings  through  the  processes 
of  production  and  sale.  Fixed  assets  such  as  buildings  and  machinery; 
cash  assets  used  to  purchase  labor,  electric  power,  and  so  forth;  and 
finally,  inventories  of  raw  materials,  parts,  and  semifinished  products 
are  all  transformed  through  the  process  of  production  into  inventories 
of  finished  products.  These  finished  products  are  then  converted  into  a 
stream  of  money  earnings  through  market  sale.  Some  of  these  categories 
of  cost,  such  as  labor,  may  involve  weekly  or  monthly  outlays;  others, 
such  as  raw  materials,  may  involve  semiannual  outlays  for  replenishing 
inventory  stocks,  while  buildings  and  durable  machinery  may  involve 
large  investment  outlays  many  years  apart.  A  basic  problem  in  business 
planning  is  to  place  these  various  categories  of  cost,  showing  different 
time  patterns,  on  a  basis  allowing  them  to  be  combined  or  compared. 

In  this  chapter  our  objective  is  to  show  that  the  interest  rate  pro¬ 
vides  a  means  of  converting  any  arbitrary  income  stream  (dollars  per 
unit  time)  into  an  equivalent  capital  value  (dollars);  or  conversely, 
any  arbitrary  capital  value  into  an  equivalent  income  stream.  Thus  the 
interest  rate  will  be  seen  to  provide  a  link  between  value  flows  (in¬ 
come)  and  value  stocks  (assets).  This  type  of  analysis  is  important,  for 
businesses  are  continually  faced  with  problems  of  comparing  alterna¬ 
tives,  one  of  which  involves  an  income  or  outgo  stream  and  the  other  a 
capital  value  or  investment  outlay.  For  example,  should  a  firm  invest 
$50,000  in  a  machine,  with  a  life  of  ten  years,  to  perform  a  particular 
operation  automatically,  or  pay  two  men  a  total  of  $8,000  per  year  to 
perform  the  operation  by  hand?  Before  a  decision  can  be  reached  it  is 
necessary  to  have  a  means  of  comparing  a  $50,000  lump-sum  outlay 
with  an  $8,000  annual  outlay. 
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8.1.  Compound  Interest 

Suppose  the  sum  of  $100  is  invested  at  a  compound  rate  of  inter¬ 
est  of  3  per  cent  per  year.  If  the  interest  is  added  each  year,  then  at 
the  end  of  the  first  year  the  original  investment  will  have  grown  to 
the  value  $100  +  (0.03)  100  =  $100(1  +  0.03)  =  $103.  Similarly, 
the  amount  at  the  end  of  the  second  year  is  equal  to  the  amount  at  the 
end  of  the  first  year  plus  the  interest  on  this  amount  or  $103  + 
(0.03)  $103  =  $103(1  +  0.03)  =  $100(1  +  0.03  )2.  After  three 
years  the  amount  is  $100(  1.03) 3  and  so  forth  for  as  many  years  as  the 
original  sum  is  allowed  to  accumulate  interest.  After  n  years  the  amount 
would  be  $100  ( 1.03)".  In  general,  if  v0  dollars  are  invested  at  a  com¬ 
pound  rate  of  1 00/  per  cent  per  year,  then  the  amount  after  n  years,  Vn  , 
is  given  by 

(8.1)  Vn  =  »o(l  +  0"  • 

A  graph  of  Equation  (8.1)  is  shown  in  Figure  8—1  for  v0  =  $100, 
and  i  =  0.03.  Note  that  the  sum  V„  grows  at  an  increasing  (geometric) 
rate  with  the  number  of  years,  n. 

FIGURE  8-1 

Graph  of  What  the  Sum  of  $100  Amounts  to  after 
n  Years  at  3  Per  Cent  Interest  Compounded 
Annually 
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Consider  next  the  effect  of  adding  interest  not  once  each  year,  but 
twice  each  year.  Then  at  3  per  cent  per  year,  1.5  per  cent  is  added  at  the 
end  of  the  first  six  months  of  every  year,  and  1.5  per  cent  is  added  at 
the  end  of  the  last  six  months  of  every  year.  What  the  original  sum  of 
$100  will  amount  to  at  the  end  of  any  year  or  any  six  months  interest 
period  is  given  in  the  following  table: 


Year . 

1 

2 

Interest  period . 

1 

2 

3 

4 

What  $100  amounts  to  at  indi¬ 
cated  time . 

$100(1.015) 

$100(1 .015)2 

$100(1. 015)3 

$100(1. 015)4 

At  the  end  of  n  years,  if  interest  of  100/  per  cent  is  added  twice  each 
year,  then  a  sum  v0  will  amount  to  V n  as  given  by  the  expression 

(8.2)  V„  =  rof  1  +  -J  > 

where  n  may  take  on  the  values  V‘2,  1,  %,  2,  %,  .... 

As  a  generalization  of  Equation  (8.2),  if  interest  is  added  0 
times  per  year  instead  of  twice  each  year,  then  after  n  years  the  expres¬ 
sion  for  V n  becomes 

Afln 

V  ’ 

where  n  may  assume  any  value  which  is  an  integral  multiple  of  1/6. 

8.2.  Application  of  Compound  Interest  to  Simple  Decision 
Problems 

There  are  many  examples  of  choices  faced  by  individuals  and 
businesses,  which  involve  a  comparison  of  lump-sum  incomes  at  two 
different  points  of  time.  One  such  example  is  as  follows:  An  individual 
has  $2,000  which  he  can  invest  in  a  savings  account  at  3  V'2  per  cent 
compounded  annually.  His  intention  is  to  use  this  money  at  some  time 
to  purchase  a  new  automobile.  Let  us  suppose  he  is  considering  only 
two  alternatives.  One  is  to  purchase  an  automobile  now.  The  second  is 
to  purchase  an  automobile  after  five  years.  If  he  postpones  the  purchase 
for  five  years,  and  in  the  meantime  places  the  $2,000  in  a  savings  ac¬ 
count,  then  at  the  end  of  the  period  his  $2,000  will  have  grown  to  a 
larger  sum.  At  3V2  per  cent  compounded  annually,  $2,000  will,  after 
five  years,  amount  to  a  sum  which  can  be  computed  from  Formula 
(8.1).  This  sum  will  be  V5  =  $2,000(1  +  0.035)",  which  is  approxb 


(8.3)  V n  —  Vol  1  + 
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mately  $2,370.  The  computation  can  be  made  by  consulting  compound 
interest  tables,  or  a  close  approximation  can  be  obtained  by  slide  rule 
computation. 

The  question  facing  our  individual  is  now  clear.  He  has  a  choice 
between  a  $2,000  automobile  today  and  a  $2,370  automobile  five 
years  from  today.  His  choice  will  depend  upon  how  urgent  is  his  desire 
for  an  automobile,  the  risks  that  he  may  run  in  postponing  the  satis¬ 
faction  of  his  wants  (disability  or  death  may  occur  before  the  five  years 
is  up ) ,  and  perhaps  many  other  factors.  But  however  complex  the  sub¬ 
jective  nature  of  the  decision,  the  choice  cannot  be  made  rationally 
without  knowledge  of  the  value  that  $2,000  can  attain  after  five  years, 
and  this  value  depends  upon  the  rate  of  interest.  The  higher  the  rate  of 
interest,  the  greater  is  V-,  and  therefore  the  greater  is  the  payment  or 
reward  for  waiting. 

Another  example  of  the  application  of  compound  interest  concepts 
to  a  decision  problem  arises  in  the  business  of  timber  development.  To 
make  this  problem  very  simple  suppose  it  takes  exactly  fifty  years  to 
grow  a  $2  pine  sapling  into  a  tree  worth  $100  for  lumber-cutting  pur¬ 
poses.  If  a  timber  company  has  to  pay  a  6  per  cent  rate  of  interest  to 
raise  money  in  the  capital  markets  for  long-term  investment,  does  it 
pay  the  company  to  invest  in  saplings  to  grow  timber?  The  problem 
in  making  such  a  decision  is  that  the  cost  or  outlay  involved  occurs  at 
one  point  of  time  while  the  income  involved  occurs  at  a  much  later 
point  in  time.  Before  a  decision  can  be  reached  as  to  whether  the  invest¬ 
ment  pays,  outlay  and  income  must  be  computed  for  the  same  point  in 
time.  In  this  example  the  cost  to  the  company  of  growing  trees  which 
mature  in  fifty  years  is  not  only  the  $2  outlay  for  saplings  now,  but  also 
the  interest  cost  on  the  $2  over  a  fifty-year  period.  At  a  6  per  cent  rate  of 
interest,  $2  will,  after  fifty  years,  amount  to  Vr,0  =  $2(1  +  0.06)'’"  or 
about  $37.  Therefore,  the  cost  of  a  tree  including  interest  on  the  in¬ 
vested  capital  is  $37.  Since  the  value  of  the  tree  is  $100,  a  decision  can 
readily  be  made  in  favor  of  planting  saplings.  This  illustration  ignores 
certain  costs,  such  as  upkeep  on  the  trees  during  the  growing  period  and 
insurance  against  loss,  which  should  be  taken  into  account  in  any  actual 
decision  problem. 

It  should  be  noted  in  the  last  example  that  the  calculations  are  the 
same  independently  of  whether  or  not  the  company  actually  does  bor¬ 
row  money  and  pay  out  the  indicated  interest.  Even  where  a  firm  uses 
its  own  capital,  the  effect  of  interest  should  be  allowed  to  exert  its  in¬ 
fluence  on  the  decision,  for  the  firm  always  has  the  alternative  oppor¬ 
tunities  of  investing  its  capital  in  saplings  or  lending  it  out  in  the  capital 
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markets  at  interest.  Whether  money  is  actually  borrowed  for  the  venture 
or  not,  there  is  a  real  interest  cost  in  tying  up  capital  in  the  venture. 

8.3.  Capitol  Values  and  Income  Streams 

Suppose  the  sum  of  vn  dollars  is  due  n  years  from  now.  Given  the 
rate  of  interest,  i,  compounded  annually,  we  can  determine  V0,  the  sum 
to  invest  now,  which  will  produce  vn  at  the  end  of  n  years.  This  problem 
is  simply  the  reverse  of  the  previous  problem  in  which  we  wanted  to 
determine  how  much  a  given  sum  would  amount  to  after  n  years.  If 
Formula  (8.1)  is  applied  to  the  present  problem,  then  vn  = 
V0(  1  +  i)n.  Therefore,  solving  for  V0  gives 

(8.4)  Vo  =  Vn  (1  +  0“*  • 

V0  is  called  the  present  value  or  the  discounted  value  of  the  sum  vn  due 
n  years  hence.  Equation  (8.4)  is  the  general  formula  for  the  present 

FIGURE  8-2 

Present  Value  or  Discounted  Value  of  $100  Due  in 
n  Years,  at  3  Per  Cent  Interest 

A 
V0 

100  - 
95  - 
90  - 
85  - 
80  - 
75  - 
70  - 
65  - 

s* 

n  - 1 - 1 - 1 - 1 - 1 _ I _ I _ 1 _ I _ I _ > 

0  123456789  10  n 

value  of  a  sum  due  in  n  years.  A  graph  of  this  equation  for  vn  =  $100, 
and  i  =  0.03  is  shown  in  Figure  8—2. 

The  notion  of  the  present  value  of  a  future  sum  can  be  extended 
to  that  of  finding  the  present  value  of  an  entire  series  of  sums  to  become 
available  at  different  points  of  time  in  the  future.  Let  us  suppose  that  a 
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piece  of  property,  such  as  a  building,  a  share  of  stock,  a  machine,  or  a 
piece  of  land,  is  expected  to  yield  a  net  income  of  dollars,  at  the  end 
of  one  year.  The  following  year  it  is  expected  to  yield  an  income  of  v2 
dollars,  and  so  forth  for  n  successive  years.  The  present  value  of  the 
income  stream  of  vu  v2,  .  .  .  vn  dollars  is  called  the  capital  value  of 
the  piece  of  property  which  yields  the  income.  The  present  value  of 
this  stream  of  income  will  be  the  present  value  of  the  first  year’s  in¬ 
come,  Vx(l  +  i)  \  plus  the  present  value  of  the  second  year’s  income, 
v2{\  +  i)  ”,  and  so  forth  up  to  the  present  value  of  the  nth  year’s  in¬ 
come,  vn{  \  -  i)  n.  If  we  denote  this  capital  value  by  V (n) ,  then  the 

expression  for  V (n)  can  be  written: 


(8.5)  V(n) 


Vi 


+ 


V2 


1  +  i  (1  +  ij 


+ 


+ 


Vn 


(1  +  0" 


X>*a  +  o 


A~k 


k= 1 


There  is  a  different,  but  very  instructive,  way  to  look  at  this  rather 
illusive  and  strange  concept  of  the  present  value  of  a  series  of  income 
or  cost  payments.  The  present  value  of  a  series  of  payments  due  in  the 
future  may  be  viewed  as  that  sum  of  money  which,  if  available  now  and 
if  invested  at  the  rate  of  interest  i,  would  just  barely  allow  sums  equal 
in  amount  to  all  of  the  payments  in  question  to  be  withdrawn,  so  that 
the  amount  left  in  the  fund  would  be  exactly  zero  after  the  last  with¬ 
drawal.  For  example,  suppose  three  payments  are  due  in  the  future:  a 
payment  of  vx  dollars  at  the  end  of  the  first  year,  v2  dollars  at  the  end 
of  the  second  year,  and  v3  dollars  at  the  end  of  the  third  year.  The 
present  value  of  these  three  payments  is  a  sum,  V  ( 3 ) ,  such  that  when 
invested  at  the  interest  rate  i,  and  the  amounts  vu  v2  and  v:i  are  with¬ 
drawn  at  the  end  of  each  of  three  consecutive  years,  there  will  be  zero 
dollars  in  the  "account”  at  the  end  of  the  third  year.  The  total  of  all 
additions  to  and  subtractions  from  this  hypothetical  account  must  be 
zero.  At  the  beginning  of  year  one  V  ( 3 )  is  put  into  the  fund.  At  the 
end  of  year  one  the  first  year’s  interest  on  this  amount,  i V (3)  will  be 
added  to  the  fund  and  the  first  withdrawal,  vu  will  be  made.  This  leaves 
V (3)  +  iV ( 3 )  —  vx  —  (1  i)V( 3 )  —  vx  still  in  the  fund.  At  the 
end  of  year  two  the  interest  on  this  remaining  sum  will  be  added  and 
the  second  withdrawal  of  v2  dollars  will  be  made,  leaving  (1  -j-i) 
V (3)  —  (1  +  i)Vi  —  v2  in  the  fund.  At  the  end  of  year  three,  interest 
on  this  last  remaining  sum  will  be  added  and  the  last  withdrawal  of  vz 
dollars  will  be  made  leaving  finally  (1  +/')T/(3)  —  (1  +i)J  vx 
(1  -\-i)v 2  —  v2.  But  this  last  sum  must  be  equal  to  zero  by  defini¬ 
tion  of  V{3)  as  the  present  value  of  the  payments  vu  v2  and  v&.  Hence, 

(1  +  0*^0)  ~  (1  +  t)2Vl  —  (1  +  t)v 2  —  VS  =  0. 
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Dividing  through  by  ( 1  +  i)'\  gives 
1  +  i  (1  +  02  (1  +  03 

T7^,n  n  v-l  V3 

°r  F(3)  -  1  +  i  +  a  +  Jy  +  (T+l y  ’ 

which  is  simply  the  formula  of  Equation  (8.5)  for  the  case  n  —  3.  In 
general  V  (n)  in  Equation  (8.5)  is  that  sum  of  money  which  if  al¬ 
lowed  to  accumulate  interest  at  the  rate  i,  will  permit  the  amounts 
vx,  v2,  ■  ■  .  vn  to  be  withdrawn  and  leave  zero  dollars  in  the  fund  at 
the  end  of  the  nt h  year.  This  is  the  meaning  of  the  statement  that  V (n) 
is  the  present  value  of  the  stream  of  payments  vx,v2,  .  .  .  vn. 

If  the  income  stream  in  Equation  (8.5)  is  constant  from  year  to 
year,  say  v  dollars  per  year,  then  v  —  vx  —  v2  —  ■  .  ■  =  vn>  and  V (n) 
becomes : 


(8.6)  F(»)  =  —  +  +  .  .  .  +  -  g,<l  +  <)- 

- 


k=  1 


It  should  be  noted  that  Equation  (8.6)  involves  a  simple  geo¬ 
metric  progression  with  constant  ratio  ( 1  +  i )  It  happens  that  such 
a  progression  can  be  summed  to  give,  in  general,  a  simple  closed  ex¬ 
pression  as  follows:1 

(8.7)  V(n)  =  v±(l  +  i)-fc  =  -  [1  -  (1  +  /)-»]  . 

*-i  1 


When  n  becomes  very  large  this  expression  takes  on  a  particularly 
simple  form.  This  can  be  seen  by  finding  the  limit,  V,  of  V (n)  as  n 
approaches  infinity,  that  is, 

(8.8)  V  =  lim  VQn)  =  lim  [1  —  (1  +  z‘)~n]  =  t  • 

n-+co  71— *  CD  l  l 

Equation  (8.8)  says  that  the  present  value  of  an  income  stream  of  v 
dollars  per  year  extending  indefinitely  into  the  future,  at  a  rate  of  in- 

1  The  derivation  proceeds  by  first  writing  out  the  sums  for  (1  +  i)V (n)  and  for 

V(n): 

(i  +  qvoo  =  v  [i  +  (i  +  0"1  +  (i  +  O-2  +  .  .  .  +  (i  +  0“(B“1)] 

V(n)  =  v  [(1  +  0"1  +  (1  +  0“2  +  .  .  .  +  (1  +  0_(n_1)  +  (1  +  0“"]  • 

Subtracting  the  second  sum  from  the  first  gives: 

(i  +  iyoo  -  no  =  v  [i  -  (i  +  o~“] . 

Solving  for  V (n)  we  have 


no  =  -[i-d  +  o-»]  • 

t 
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terest  i,  is  given  by  the  ratio  v/i.  Or,  if  the  sum  V  is  invested  at  the 
rate  i,  an  annual  income  of  v  —  iV  dollars  can  be  earned  indefinitely 
into  the  future. 

8.4.  Capital  Values  and  Income  Streams  Applied  to  Decision 
Problems 

A  few  simple  examples  will  serve  to  illustrate  how  Equations 
(8.4)  through  (8.8)  can  be  used  as  an  aid  in  solving  certain  kinds 
of  business  decision  problems  involving  the  comparison  of  costs  and 
incomes  at  different  points  of  time  or  with  different  patterns  over 
time. 

Consider  first  the  application  of  the  present  value  equation  in 
(8.4)  to  the  tree  investment  example  in  Section  8.2.  In  that  exam¬ 
ple  we  compared  the  $100  maturity  value  of  the  tree  with  what  the 
cost  of  a  sapling  would  amount  to  after  fifty  years  at  6  per  cent  interest. 
In  problems  such  as  this  it  does  not  make  any  substantive  difference 
which  particular  point  of  time  is  chosen,  in  terms  of  which  all  values 
are  to  be  expressed.  What  is  important  is  that  all  the  outlays  and 
revenues  be  evaluated  with  respect  to  the  same  point  of  time.  That  point 
of  time  can  be  at  the  end  of  the  investment  period,  at  the  beginning 
of  the  period,  or  at  any  intervening  time.  In  the  tree  example  we  could 
as  well  apply  Equation  (8.4)  to  the  maturity  value  of  the  tree,  and 
compare  this  with  the  cost  of  a  sapling.  If  this  is  done  we  get  V0  ~ 
$100(1  +  0.06 )'50,  or  about  $5.40,  for  the  present  value  of  a  tree 
worth  $100  after  fifty  years.  This  sum  is  greater  than  $2,  the  present 
cost  of  a  sapling  that  will  grow  into  a  tree  in  fifty  years.  In  this  case 
we  are  using  the  beginning  of  the  investment  period  as  the  point  of 
reference  in  terms  of  which  the  relevant  values  are  to  be  expressed.  In 
Section  8.2  the  point  of  reference  was  the  end  of  the  investment 
period.  For  purposes  of  decision  making  it  is  immaterial  which  point 
of  reference  is  used.  However,  as  a  matter  of  customary  practice  such 
problems  are  usually  solved  by  expressing  all  sums  in  terms  of  their 
present  value,  that  is,  the  point  of  reference  is  usually  chosen  to  be  the 
beginning  of  the  investment  period,  or  simply  "now.” 

As  an  illustration  of  the  problem  of  determining  the  capital  value 
of  a  piece  of  productive  property,  suppose  a  machine  is  expected  to  earn 
a  net  income  of  $10,000  at  the  end  of  its  first  year  of  operation,  $5,000 
at  the  end  of  its  second  year  of  operation,  and  $2,000  at  the  end  of  its 
third  year.  Also  at  the  end  of  the  third  year,  the  machine  will  have  a 
realizable  junk  value  of  $1,000.  In  other  words  the  owner  of  this 
machine  will  realize  three  income  payments,  each  one  year  apart,  from 
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the  ownership  of  this  property.  The  third  payment  will  total  $3,000 
and  will  consist  of  the  machine’s  income  plus  its  junk  value.  In  Equation 
(8.5)  we  thus  have  vx  =  $10,000,  v2  =  $5,000,  and  v3  =  $3,000.  If 
the  appropriate  discount  rate  or  interest  is  5  per  cent,  then  the  capital 
value  of  this  machine,  V  ( 3 )  is 


r  .  =  $10,000  $5,000  $3,000 

1.05  +  (1.05)2  +  (1.05)3 


$9,500  +  $4,550  +  $2,600  , 


or  about  $16,650.  One  would  have  to  pay  less  than  this  amount  for 
the  machine  in  order  to  earn  a  return  above  straight  interest  of  5  per 
cent  on  the  invested  capital. 

A  bond  pays  an  income  of  $5  per  year,  starting  one  year  hence  for 
the  next  ten  years.  At  the  end  of  the  ten-year  period  the  bond  has  a 
maturity  value  of  $100.  If  an  investor  requires  at  least  4  per  cent  com¬ 
pounded  annually  on  an  asset  before  he  will  buy  it,  what  is  the  maxi¬ 
mum  price  he  would  be  willing  to  pay  for  this  bond?  The  maximum 
price  such  an  investor  would  be  willing  to  pay  is  the  present  value  of 
the  income  stream  which  the  bond  yields.  The  income  afforded  by  the 
bond  is  $5  at  the  end  of  each  of  ten  years  plus  $100  at  the  end  of  the 
tenth  year.  Using  both  Equations  (8.7)  and  (8.4),  the  present  value 
of  all  these  payments  is 

F  “  W  [1  “  O-04^1"]  +  =  ?40-5°  +  $<57.50 , 


or  about  $108.  The  present  value  of  the  $5.00  income  stream  is  about 
$40.50,  while  the  present  value  of  the  $100  maturity  is  about  $6 7.50. 

Two  methods  of  producing  an  item  can  be  used  by  a  firm.  One 
method  requires  the  purchase  of  a  $50,000  machine.  Assume  that  the 
machine  lasts  seven  years  and  requires  no  maintenance  or  operating 
expenses.  Another  method  is  to  hire  two  men  at  $4,000  each  to  produce 
the  item  by  hand.  At  an  interest  rate  of  6  per  cent,  which  process  is  the 
most  economical?  The  machine  method  requires  a  $50,000  outlay  now 
for  seven  years  of  production  service,  while  the  hand  method  requires 
an  annual  outlay  over  time.  To  put  the  costs  of  the  two  methods  on  a 
comparable  basis  we  ask,  "What  sum  of  money  invested  now  in  an 
imaginary  fund,  at  a  6  per  cent  rate  of  interest  will  allow  $8,000  per 
year  to  be  withdrawn  from  the  fund  and  make  the  fund  become  zero  at 
the  end  of  seven  years?”  In  other  words  we  want  that  sum  of  money 
which  at  6  per  cent  interest  will  allow  the  purchase  of  just  exactly  seven 
years  of  production  service  by  the  hand  production  method.  This  sum 
is  simply  the  present  value  of  $8,000  per  year  for  seven  years  and  is 
comparable  with  the  $50,000  machine  cost  which  purchases  seven 
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years  of  production  service  by  the  machine  method.  The  present  value 
of  $ 8,000  per  year  for  seven  years  is  given  by  Equation  (8.7),  that  is, 
$8  000 

V ( 7 )  =  ’  ,  [1  —  (1.06)  ],  or  about  $44,600.  The  hand  produc- 

0.06 

tion  method  is  seen  to  involve  a  lower  cost  than  the  machine  method, 
taking  into  account  interest  cost  in  the  comparison. 

The  last  problem  could  be  solved  in  a  different  but  completely 
equivalent  way.  Instead  of  finding  the  present  value  of  a  seven-year  in¬ 
come  stream  of  $8,000  per  year  and  comparing  with  the  lump-sum 
cost  of  the  machine,  we  could  turn  the  problem  around  and  ask,  "What 
constant  annual  income  stream  of  seven  years’  duration  is  equivalent 
to  $50,000?”  In  other  words  we  want  that  constant  series  of  annual 
payments  which  will  pay  off  a  loan  of  $50,000  at  6  per  cent  interest 
in  exactly  seven  years.  (But  remember  the  necessity  for  the  computa¬ 
tion  is  not  dictated  by  an  actual  loan  having  been  made. )  Such  a 
constant  income  stream  can  be  obtained  by  solving  for  v  in  equation 
(8.7),  and  letting  V  (n)  =  $50,000,  n  —  0.06.  That  is, 

iV(n)  _  (0.06)($50,000) 
v  ~  1  -  (1  +  0~n  ~  1  -  (1.06)-7  ’ 

or  approximately  $8,950.  This  is  the  annual  cost  of  tying  up  $50,000 
of  capital  in  the  machine  for  seven  years,  and  is  higher  than  the  annual 
outlay  for  labor  to  do  the  same  job  by  hand. 

8.5.  The  Problem  of  Optimal  Timber  Cutting 

In  the  timber-cutting  example  discussed  in  Sections  8.2  and  8.4 
it  was  assumed  that  it  takes  exactly  fifty  years  to  produce  a  tree  suitable 
for  lumber  purposes.  A  more  realistic  view  is  to  assume  that  trees  grow 
according  to  a  biological  law,  and  can  be  harvested  at  any  time  depend¬ 
ing  upon  the  owner’s  decision.  Under  these  circumstances  the  question 
arises,  "What  is  the  best  or  optimal  harvesting  time  for  trees?”  Suppose 
it  is  assumed  that  there  is  no  upkeep  on  trees  during  their  growing 
period.  Let  the  number  of  usable  board  feet  of  lumber  in  a  tree  depend 
upon  the  age  of  the  tree  in  years  at  the  time  of  cutting.  This  growth 
function  will  be  written  symbolically  as  f(n).  Figure  8—3  shows  a 
graph  of  this  function  for  the  case  in  which  f(n )  ~  200 \fn  —  600. 
According  to  this  growth  function,  a  tree  does  not  contain  any  usable 
board  feet  of  lumber  until  it  reaches  an  age  of  nine  years.  For  n  between 
zero  and  nine  years,  f(n)=  200 s/n  —  600  is  negative  and  therefore 
does  not  represent  the  tree’s  real  development.  Actually  /(«)  =0  for 
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0  —  n  —  9,  which  states  mathematically,  that  the  tree  produces  no 
usable  lumber  up  to  nine  years  of  age.  It  is  for  n  )>  9  that  the  tree 
grows  according  to  the  law  f(n )  =  200 s/n  —  600. 

If  the  "price”  of  one  board  foot  of  uncut  and  uncured  lumber  is 
p,  then  the  value  of  a  tree  of  age  n  at  the  time  n  is  given  by  the  product 


FIGURE  8-3 


The  Growth  Curve  for  a  Tree 


pf(n).  That  is,  the  total  value  of  a  tree  is  the  value  of  one  board  foot 
times  the  number  of  board  feet  in  the  tree.  Now,  the  quantity  pf(n) 
is  a  sum  of  money  which  is  realizable  after  n  years  from  planting  a 
sapling  now.  If  we  want  to  find  the  present  value  R(n)  of  a  sapling  as 
a  function  of  the  number  of  years  it  is  allowed  to  grow,  it  is  necessary 
to  apply  Formula  (8.4)  to  the  sum  pf(n)  due  n  years  from  now.  At 
a  rate  of  interest  i,  the  expression  for  R(n)  becomes 

(8.9)  K(n)  =  (1  +  0~n2/O)  • 
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As  an  example  of  the  form  of  R(n),  suppose  p  =  $0.20,  i  = 
0.04,  and  f(n)  =  200 s/n —  600.  Then  Equation  (8.9)  takes  the 
form 

R(»)  =  (1.04)-n(0.20)(200\/«  -  600)  =  (1.04)“”(4 oVn  -  120)  . 

This  function  is  shown  graphically  in  Figure  8—4.  It  is  seen  from  this 
graph  that  the  present  value  of  a  sapling  reaches  a  maximum  at  an  age 
n0  =  30.  On  the  basis  of  a  4  per  cent  rate  of  discount,  and  a  timber 

FIGURE  8-4 

Present  Value  of  a  Tree  as  a  Function  of  Age 


value  of  twenty  cents  per  board  foot,  the  best  time  to  cut  a  tree  is  at  an 
age  of  approximately  thirty  years.  The  present  value  of  the  tree  at  this 
age  is  about  $31.  As  is  evident  from  the  relatively  flat  peak  reached  by 
the  curve,  the  cutting  age  is  not  very  critical.  Cutting  anywhere  between 
twenty-six  and  thirty-four  years  will  not  influence  the  revenue  from  the 
venture  by  very  much.  On  the  other  hand,  revenue  would  be  consid¬ 
erably  reduced  by  cutting  after  only  fifteen  years  of  growth,  or  if  the 
tree  is  allowed  to  attain  an  age  of  fifty  years. 

From  the  above  analysis,  the  present  value  of  a  sapling  to  a  com¬ 
pany  which  follows  an  optimal  harvesting  program  is  $31.  To  arrive  at 
an  answer  to  the  question  as  to  whether  it  pays  to  plant  saplings  at  all, 
this  sum  must  be  compared  with  all  the  relevant  costs  associated  with 
tree  growing.  If  these  costs  are  all  investment  costs,  that  is,  costs  in- 
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curred  at  the  beginning  of  the  growing  period,  then  it  is  only  necessary 
to  compare  such  costs  directly  with  the  $31  present  value  of  a  tree. 
Thus,  if  the  only  cost  is  a  $2  initial  outlay  per  sapling  then  the  present 
value  of  net  profit  is  $29  per  tree.  If  certain  costs,  such  as  upkeep,  are 
incurred  over  time,  then  they  may  influence  the  optimal  harvest  time. 
The  manner  in  which  such  costs  must  be  introduced  explicitly  into  the 
analysis  is  illustrated  in  the  Appendix  to  this  chapter. 

It  should  be  pointed  out  that  in  this  illustration,  prices,  costs,  and 
interest  rates  were  taken  as  given.  These  parameters  may  have  certain 
known  values  at  the  time  a  sapling  is  planted,  but  there  is  no  guarantee 
that  they  will  remain  constant  over  a  long  period.  For  example,  the 
price  of  lumber  may  be  expected  to  rise,  in  which  case  one  should  not 
use  the  present  price  of  trees  in  Equation  (8.9),  but  rather  the  price 
that  is  expected  to  prevail  at  the  time  of  cutting.  There  are  more  ad¬ 
vanced  methods  of  analysis  which  can  be  brought  to  bear  on  the  more 
difficult  problem  of  deciding  upon  the  optimal  harvest  time  under  con¬ 
ditions  of  uncertainty  as  to  the  values  that  the  parameters  of  the  prob¬ 
lem  may  assume  in  the  future.  It  will  suffice  in  the  present  introductory 
treatment  to  merely  call  atention  to  the  existence  of  such  problems. 


APPENDIX  ON  CONTINUOUS  DISCOUNTING 

8.A.I.  The  Concept  of  a  Continuous  Rate  of  Interest 

A  great  deal  of  the  literature  in  economics  on  the  subject  of  capital  and 
interest  theory  makes  use  of  the  notion  of  continuously  compounded  interest. 
This  concept  is  derived  by  investigating  the  consequences  of  letting  9,  the 
number  of  times  per  year  that  interest  is  added,  in  Formula  (8.3),  become  in¬ 
definitely  large. 

First,  it  should  be  observed,  that  the  base  of  natural  logarithms,  denoted 
by  the  letter  e,  is  defined  by  the  limit 


e  —  Lim 

m  — »  cd 


The  manner  in  which  e  is  introduced  when  interest  is  compounded  continu¬ 
ously  can  be  shown  by  rewriting  Equation  (8.3)  as  follows: 


Vn  =  V( 


1  +  6. 


On 


where  0  =  im.  The  limit  of  this  expression,  as  m  — »  co  and  therefore  9  — »  co 
can  be  written 


V  ---  Lim  Vn  =  Lim  V0' 

771  *  cd  771  *  cd 


in 


=  Voein 
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It  is  customary  to  use  the  variable  t,  rather  than  n,  for  time,  and  to  use  r,  rather 
than  i,  for  the  interest  rate  parameter  in  continuous  discount  equations.  With 
this  change  of  notation,  the  expression 

(8.A.1)  Vt  =  voerl 

gives  the  amount  that  the  sum  Vo  will  become  after  t  years  at  a  continuous  rate 
of  interest  r.  Equation  (8.A.1)  is  the  continuous  version  of  the  annual  and 
semiannual  discount  formulas  in  (8.1)  and  (8.2). 

The  result  contained  in  (8.A.1)  is  of  great  value  in  setting  up  many 
problems  involving  interest,  because  of  the  simplicity  that  it  introduces  into  the 
calculating  problem.  At  the  same  time  the  continuous  formula,  by  proper  choice 
of  r,  can  be  made  to  approximate  the  annual  or  semiannual  formulas  very 
closely.  In  actual  practice,  of  course,  interest  is  almost  always  compounded 
annually  or  semiannually,  but  (8.A.1)  can  be  used  as  an  approximation  to 
practice  with  a  great  gain  in  computational  efficiency. 

The  present  value,  V0,  of  a  sum,  vt,  due  at  time  t,  at  a  continuous  rate  of 
discount  is 

(8.  A. 2)  V0  =  vte~rt  . 

This  formula  is  the  continuous  counterpart  of  Equation  (8.4)  for  annual  com¬ 
pounding. 

Suppose  a  piece  of  property  is  expected  to  yield  an  income  which  varies 
with  time.  Let  v(t)  be  the  function  relating  the  income  of  the  property  wdth 
time.  Suppose  further  that  this  income  is  expected  to  accrue  to  the  owner  of 
the  property  for  a  period  of  T  years.  The  amount  of  income  received  during  an 
interval  of  time  dt,  at  time  t,  is  given  by  v(t)dt.  The  present  value  of  this 
increment  of  income  is 

dV  =  v(i)e~Ttdt  . 

Therefore,  the  integral  of  this  expression  from  0  to  T  represents  the  present 
value  of  the  income  stream  v(t)  extending  T  years  into  the  future.  That  is, 

(8.  A. 3)  V  =  f  v(f)e~Ttdt  . 

If  the  income  stream  happens  to  be  constant  with  respect  to  time,  say  v(t)  —  v, 
then  the  capital  value  of  the  income  stream  is 

T  T 

(8.  A. 4)  V  =  f  ve~rtdt  =  v  f  e~rldt  =  -  (1  —  e~rT ) 

where  (1  —  e~rt) /r  is  the  discount  factor  which  converts  the  uniform  flow 
of  income,  v,  into  its  equivalent  capital  value,  V.  Equations  (8. A. 3)  and  (8.A.4) 
are  the  continuous  analogues  of  Equations  (8.5)  and  (8.6)  for  annual  com¬ 
pounding. 

8. A. 2.  Application  to  Timber-Cutting  Problem 

Making  use  of  the  continuous  discounting  formulas  developed  above,  we 
can  now  obtain  a  more  complete  solution  to  the  timber-cutting  problem  dis¬ 
cussed  in  Section  8.5. 
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Measuring  time  continuously,  suppose  f{t)  represents  a  tree’s  growth  as 
a  function  of  its  age  t.  If  p  is  the  price  of  a  board  foot  of  uncut  timber,  and  r 
is  the  continuous  rate  of  discount,  then  the  value  of  a  tree,  R(t),  at  time  t  is 

(8. A. 5)  R(f)  =  pf(t)e~rt  . 

Since  R(t )  is  a  continuous  function  of  I,  the  maximum  value  of  (8.A.5) 
can  be  found  by  setting  the  derivative  of  R(t)  equal  to  zero.  That  is, 


(8. A. 6) 


dR 

dt 


p[—rf(ty  rt  +  ri]  =  0  , 


which  can  be  rearranged  to  give 


(8.A.7) 


re  o 

/CO 


r  . 


Equation  (8.A.7),  when  solved  for  t,  gives  the  optimal  cutting  age  of  a  tree. 
This  equation  can  be  given  a  very  simple  interpretation.  The  ratio  f'(t)/f(t) 
is  simply  the  percentage  rate  of  growth  of  a  tree — -the  rate  of  growth  at  time 
t  divided  by  the  size  of  a  tree  at  time  t  gives  its  percentage  rate  of  growth  at  t. 
Hence,  at  time  t  Equation  (8.A.7)  says  that  the  best  time  to  cut  a  tree  is  w'hen 
the  percentage  rate  at  which  it  is  growing  is  just  equal  to  the  (percentage)  rate 
of  interest. 

As  a  special  case  suppose  f(t )  =  200\A,  and  r  =  0.04.  Then 


and 


f'CO  = 


) 


100 

f(Q_  Vt  _r 

/CO  200  v7 

Hence, 

,  =  h=  2«m  =  125  years' 

Equation  (8.A.5)  ignores  any  costs  that  might  be  incurred  in  timber 
production.  If  the  initial  cost  of  a  sapling  is  k  dollars,  and  the  upkeep  and  in¬ 
surance  on  timber  is  approximately  constant  at  C  dollars  per  year,  then  N(t), 
the  net  present  value  of  a  tree  as  a  function  of  its  age  is 


(8. A. 8)  N(0  =  R(f)  -  Cj‘e~eldt  -  k 


—  pfC0e  Tt  —  —  0-  —  e  r9  —  k 

r 

=  6/co  +  ~)e~rt  -~r~k- 


r 
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The  function  N(t)  is  maximized  when 

(8-A.9)  ~  =  ~  r(pfCO  +  ~)e~r‘  =  0  > 

or  when 

(8. A.  10)  pf'Cf)  =  rPfC0  +  c  ■ 

In  words,  the  term  pf'(t)  is  the  (incremental)  addition  to  revenue,  at  time  t, 
of  allowing  a  tree  to  grow  for  an  additional  year,  rpf(t)  is  the  additional  in¬ 
terest  cost  of  allowing  the  realizable  value  of  the  tree  to  remain  unrealized  for 
an  additional  year.  C  of  course  is  simply  the  added  cost  of  another  year’s  up¬ 
keep  and  insurance  on  a  tree.  Hence,  (8.A.10)  says  that  when  the  additional 
revenue  created  by  another  year’s  growth  equals  the  additional  outlay  necessi¬ 
tated  by  the  year’s  growth,  it  is  time  to  cut  the  tree. 

QUESTIONS  AND  EXERCISES 

1.  Wartime  savings  bonds  were  sold  to  the  general  public  for  $18.75  and  paid 
$25  at  maturity  10  years  later.  Assuming  annual  compounding  of  interest, 
what  rate  of  interest  was  paid  on  these  bonds? 

2.  A  bond  yields  an  income  of  $6  per  year  and  has  5  years  to  go  before  maturity, 
at  which  time  it  has  a  value  of  $100.  What  is  the  highest  price  an  investor 
should  pay  for  this  bond  if  he  requires  a  5  per  cent  rate  of  return  on  an  in¬ 
vestment. 

3.  Machine  Number  1  costs  $20,000,  lasts  10  years,  requires  maintenance  and 
repair  outlays  of  $800  per  year  over  its  life,  and  has  no  salvage  value  at  the 
end  of  its  life.  Machine  Number  2  costs  $27,000,  lasts  10  years,  requires  no 
maintenance  and  has  a  salvage  value  of  $1,000  at  the  end  of  its  life.  If  these 
two  machines  produce  the  same  quantity  and  type  of  output,  which  is  the 
better  investment  at  a  5  per  cent  rate  of  discount?  Note:  ( 1.05 ) 10  =  1.63  and 
( 1.05 )  _1°  =  0.614. 

4.  Suppose  it  takes  50  years  to  grow  a  tree  that  will  be  worth  $500  when  mature. 
The  care  and  upkeep  on  the  tree  in  its  growing  period  is  $1  per  year.  If  a  sap¬ 
ling  costs  $5,  and  the  interest  rate  is  6  per  cent,  what  is  the  present  value  of 
the  net  profit  to  be  realized  from  investing  in  saplings.  Note:  (1.06)"50  = 
0.054,  (1.06) 50  =  18.52. 

5.  An  automatic  machine  costs  $80,000.  Assume  that  the  machine  requires  no 
maintenance  expenses  and  will  last  10  years.  Tire  machine  produces  the  same 
output  that  two  men  could  produce  at  a  wage  cost  of  $10,000  per  year.  How 
would  you  determine  which  method  is  best  at  an  interest  rate  of  4  per  cent? 

6.  A  fully  automatic  machine  costs  $70,000  and  will  last  10  years.  Maintenance 
expenditures  of  $1,000  per  year  will  be  required  for  the  machine.  The  same 
output  can  be  produced  by  two  men  each  year.  If  it  is  believed  that  the 
workers  can  be  hired  for  $8,000  per  year  for  each  of  the  first  5  years  but  can 
be  hired  only  for  $10,000  per  year  for  the  remaining  5  years,  should  the 
machine  be  purchased  at  a  market  rate  of  interest  of  4  per  cent? 

7.  Find  the  continuously  compounded  rate  of  interest,  r,  that  will  cause  any  sum 
to  grow  to  the  same  amount  that  it  would  have  become  in  the  same  period  of 
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time  if  interest  were  compounded  at  the  annual  rate  i.  r  in  this  case  is  the 
continuous  equivalent  of  i.  Show  that  when  i  is  small,  r  and  i  are  approxi¬ 
mately  equal. 

8.  A  firm  needs  to  construct  a  new  warehouse.  A  $10,000  building  has  an  esti¬ 
mated  life  of  10  years,  while  a  building  costing  $20,000  is  expected  to  last  40 
years.  If  the  two  buildings  provide  the  same  service,  and  require  the  same 
operating  expenses,  which  building  would  you  recommend  at  a  5  per  cent 
cost  of  capital?  If  the  rate  of  interest  were  8  per  cent? 

9.  A  bending  fixture  that  will  save  $.06  operating  cost  per  unit  of  product  can 
be  built  for  $6 00.  Maintenance  on  the  fixture  is  $30  per  year.  If  3,500  units 
are  made  per  year,  how  long  will  it  take  the  fixture  to  pay  for  itself  if 
money  earns  6  per  cent?  If  interest  is  10  per  cent?  15  per  cent? 


Chapter 
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SURVEY  OF  THE  ELEMENTARY 
THEORY  OF  THE  FIRM 


In  this  and  in  subsequent  chapters  we  will  be  concerned 
with  the  theory  of  the  firm  as  it  relates  to  the  production  decision  prob¬ 
lems  of  the  business  enterprise.  The  theory  of  the  firm  is  concerned  with 
two  interdependent  decisions:  What  rate  of  output  is  it  best  to  produce? 
What  is  the  best  method  or  technique  for  producing  that  rate  of  output? 
In  this  area  of  economic  analysis  the  study  of  engineering  and  of  eco¬ 
nomics  blends  one  into  the  other.  Neither  the  economist  nor  the  engi¬ 
neer  can  afford  to  ignore  what  the  other  has  to  say. 

9.1.  The  Production  Function 

The  theory  of  the  firm  is  founded  upon  the  hypothesis  of  a  func¬ 
tional  relationship  between  the  quantity  of  output  of  a  firm  or  a  process 
and  the  quantities  of  the  various  inputs  which  can  be  employed  in  the 
production  of  that  output.  A  direct  correspondence  is  expected  to  exist 
between  the  quantity  of  output  which  a  productive  organism  can  pro¬ 
duce  and  the  quantities  of  all  the  various  agents  of  production  that  are 
employed  in  the  process.  A  distinction  is  made  between  the  variable 
inputs  such  as  labor,  power,  fuel,  raw  materials,  etc.,  and  the  so-called 
fixed  inputs  such  as  individual  items  of  plant  and  equipment.  Variable 
inputs  are  characterized  by  the  fact  that  their  consumption  in  the 
production  process  can  be  directly  associated  with  individual  units  of 
output.  For  example,  2.5  man-hours  may  be  used  in  the  production  of  a 
casting.  Fixed  inputs  are  capital  goods  whose  contribution  to  produc¬ 
tion  cannot  be  allocated  in  an  unambiguous  way  to  individual  units  of 
output. 

For  analytical  purposes  it  is  convenient  to  distinguish  between 
long-range  and  short-range  planning.  The  long-range  production  plans 
of  a  firm  involve  decisions  as  to  how  much  of  the  various  fixed  inputs 
to  employ,  while  the  short-range  plans  of  a  firm  involve  decisions  as 
to  how  much  of  the  different  variable  inputs  to  employ.  These  short- 
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and  long-range  decisions  are  behind  the  distinction  between  short-  and 
long-run  supply  curves  discussed  in  Chapters  3  and  4. 

We  shall  begin  by  considering  the  simplest  case  of  production  in 
which  there  is  only  one  variable  input  to  the  process.  Then,  given  the 
quantity  and  characteristics  of  the  fixed  input  or  inputs  that  are  em¬ 
ployed,  we  can  associate  various  quantities  of  the  variable  input  with 
corresponding  quantities  of  output.  If  y  is  the  quantity  of  output  per 
unit  time  and  x  is  the  quantity  of  the  variable  input  per  unit  time,  then 
we  have  the  production  function  or  input-output  function: 

(9.1)  y  —  f(x)  . 

The  first  derivative  of  (9.1),  which  may  be  written  dy/dx  or 
df/dx,  is  called  the  marginal  productivity  (MP)  of  x  in  the  production 
of  y.  It  is  the  rate  of  change  of  output  with  respect  to  incremental 
changes  in  the  variable  input.  The  general  principle  called  the  law  of 
diminishing  returns  governs  the  shape  of  (9.1).  According  to  this 
principle,  if  certain  inputs  to  a  process  are  held  fixed,  and  the  quantity 
of  one  of  the  inputs  is  increased,  the  marginal  productivity  of  that  in¬ 
put  must  eventually  decline.  Mathematically,  this  empirical  law  states 
that  there  must  exist  some  quantity  of  input  beyond  which  the  function 
has  a  negative  second  derivative. 

The  top  of  Figure  9—1  shows  a  graph  exhibiting  the  general  shape 
of  the  two-variable  production  function.  Up  to  the  point  x  =  x  the 
function  is  convex  from  below,  indicating  that  marginal  productivity 
is  increasing  (that  is,  the  second  derivative  of  the  function  is  positive). 
Beyond  the  point  x  —  x  the  function  is  concave  from  below,  meaning 
that  marginal  productivity  is  decreasing  (that  is,  the  second  derivative 
of  the  function  is  negative). 

It  should  be  noted  very  carefully  that  there  is  a  distinction  be¬ 
tween  marginal  productivity  and  what  is  called  average  productivity. 
Average  productivity  (AP)  is  simply  the  ratio  of  the  output  to  the 
variable  input,  y/x;  for  example,  output  per  man-hour  would  be  the 
average  productivity  of  labor  in  a  process  using  labor.  At  the  point  P 
in  Figure  9—1,  marginal  productivity  is  given  by  the  slope  of  a  line 
tangent  to  the  curve  at  that  point.  Average  productivity,  on  the  other 
hand,  is  given  geometrically  by  the  slope  of  a  line  connecting  the  origin 
with  the  point  P.  At  the  bottom  of  Figure  9—1  is  shown  graphically 
the  manner  in  which  marginal  productivity  and  average  productivity 
each  varies  with  the  rate  of  input.  It  is  seen  that  marginal  productivity 
reaches  a  maximum  at  Q,  average  productivity  reaches  a  maximum  at 
R,  and  marginal  productivity  becomes  zero  at  S. 
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FIGURE  9-1 

Theoretical  Production  Function 


9.2.  An  Application  of  the  Two-Variable  Production  Function 

A  very  simple  process  of  production  which  illustrates  the  general 
form  of  the  production  function  is  that  pertaining  to  the  conversion  of 
electrical  into  mechanical  energy,  or  of  mechanical  into  electrical  en- 
ergy. 

The  conversion  of  electrical  energy  into  mechanical  energy  re¬ 
quires  two  major  inputs — the  fixed  input,  electric  motor,  and  the  varia¬ 
ble  input,  electrical  energy.  (The  conversion  of  mechanical  into  electri¬ 
cal  energy  requires  alternator  input,  and  mechanical  energy  input.) 
There  are  other  variable  inputs  such  as  maintenance  and  oil  but  let  us 
assume  that  these  are  negligible  relative  to  the  electrical  energy  input. 
From  the  performance  curves  of  an  electric  motor  (or  alternator)  one 
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can  derive  a  production  function  of  the  form  (9-1 ),  since  the  fixed  in¬ 
put  is  specified  once  the  motor  (or  alternator)  is  chosen. 

Table  9—1  is  extracted  from  the  performance  characteristics  of 
a  5  hp  220  volt  induction  motor.  The  instantaneous  variable  input  is 
measured  in  kilowatts  while  output  is  measured  in  horsepower.  The 
production  function  or  input-output  relation  for  this  motor  is  shown 


TABLE  9-1 


Relation  of  Output  to  Input — an  Electric  Motor 


Kilowatts — Electrical 
Energy  Consumed 


Horsepower — Output 


.75 . 0.5 

1.05 . 1 

1.32 . 1.5 

1.70 . 2 

2.52 . 3 

3.39 . 4 

5.33 . 6 

7.00 . 7.5 

11.12 . 9.7 


graphically  at  the  top  of  Figure  9-2,  while  the  average  and  marginal 
productivity  curves  are  shown  at  the  bottom  of  Figure  9-2.  Table  9-2, 
Columns  3  and  4,  illustrate  the  computation  of  average  and  marginal 
productivity. 

It  is  clear  from  the  graph  in  Figure  9—2  that  the  phenomena  of 
diminishing  returns  begin  to  occur  at  an  input  of  about  1.05  kilowatts. 
Beyond  this  point,  larger  and  larger  quantities  of  electrical  energy  in¬ 
put  are  required  to  produce  successive  increments  of  horsepower  output. 
It  is  a  familiar  fact  to  the  engineer  that  as  the  load  on  such  equipment 
increases,  the  energy  loss,  due  to  internal  resistance,  eventually  rises 
very  rapidly.  This  principle  is  a  completely  general  one.  As  the  load 
(output  level)  rises  on  a  plant  producing,  say,  automobiles,  it  becomes 
progressively  more  difficult  to  increase  output.  When  speaking  of  this 
phenomena  in  regard  to  energy-transforming  equipment  such  as  motors, 
transformers,  boilers,  and  turbines,  the  engineer  talks  in  terms  of  effi¬ 
ciency.  The  efficiency  (energy  output  divided  by  energy  input)  rises 
to  a  peak  and  then  declines. 

It  may  be  instructive  to  point  out  that  the  engineer’s  concept  of 
efficiency  is  parallel  to  the  economist’s  concept  of  average  productivity, 
and  that  the  two  become  identical  in  the  case  of  energy  transforma¬ 
tion  processes  since  input  and  output  can  be  measured  in  the  same  units 
for  such  processes  (this  is  due  simply  to  the  basic  equivalence  of  all 
forms  of  energy).  In  our  electric  motor  example  the  average  produc- 


124 


ECONOMICS:  AN  ANALYTICAL  APPROACH 


FIGURE  9-2 


tivity  curve  becomes  an  efficiency  curve  if  we  measure  both  input  and 
output  in  kilowatts  (horsepower  is  converted  to  kilowatts  when  multi¬ 
plied  by  .7 46).  In  most  productive  processes,  however,  the  two  concepts 
are  merely  analogues  and  are  not  identical. 

9.3.  The  Short-Run  Cost  Function 

The  manner  in  which  the  cost  of  operating  a  plant  or  a  process 
varies  with  the  level  of  output  can  be  directly  related  to  the  two-variable 
production  function.  Suppose  we  let  w  be  the  price  or  unit  cost  of  the 
variable  input,  and  F  be  the  cost  of  fixed  inputs  which  has  been  allo¬ 
cated  (by  some  arbitrary  rule)  to  the  successive  time  periods  with  re¬ 
spect  to  which  the  variable  input  and  output  rates  are  measured.  In 
the  example  of  a  motor,  these  fixed  costs  include  depreciation  and  in- 


Short-Run  Production — Cost  Relationships  for  an  Electric  Motor 
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terest  on  the  investment  in  the  motor,  and  would  continue  even  if  the 
motor  were  not  used.  Then  the  total  cost  per  unit  time,  C,  of  the  fixed 
and  variable  inputs  is 

(9-2)  C  =  wx  +  F  . 

From  the  production  function  (9-1)  we  can  associate  a  unique 
rate  of  output,  y,  with  each  rate  of  input  x.  Thus  (9.1)  will  have  an 
inverse: 

(9.3)  x  =  j~l(S)  =  sGO  , 
which  can  be  substituted  in  (9-2)  to  give 

(9.4)  C  =  w'gOO  +  F  . 

This  expression  relates  cost  to  output  instead  of  input  and  has  the  form 
shown  in  Figure  9—3. 

The  variable  component  of  total  cost,  wg(y )  is  usually  called 
total  variable  cost  ( TVC ) .  Total  cost  divided  by  output  is  average  total 
cost  ( ATC ),  variable  cost  divided  by  output  is  average  variable  cost 
(AVC),  fixed  cost  divided  by  output  is  average  fixed  cost  {AFC), 
while  dC/dy,  the  rate  of  change  in  total  cost  with  respect  to  changes 
in  the  level  of  output,  is  marginal  cost  ( MC )  or  incremental  cost.  We 
shall  have  occasion  to  refer  many  times  to  these  various  derived  concepts 
of  cost. 

In  comparing  the  graph  of  the  production  function  in  Figure  9—1 
with  the  cost  function  in  Figure  9—3,  it  will  be  seen  that  the  "S  shape” 


FIGURE  9-3 

A  Total  Cost  Function 
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of  the  cost  curve  comes  directly  from  the  "S  shape”  of  the  production 
function.  The  point  of  inflection  on  the  production  function,  Q  in  Fig¬ 
ure  9—1,  corresponds  to  the  point  of  inflection  Q'  on  the  cost  curve  in 
Figure  9—3.  Therefore,  since  marginal  productivity  is  a  maximum  at 
Q  (refer  to  Figure  9—1),  and  marginal  cost  is  a  minimum  at  Q',  it 
follows  that  marginal  productivity  is  maximum  at  the  same  level  of 
output  that  marginal  cost  is  a  minimum.  A  similar  statement  holds  for 
average  productivity  and  average  variable  cost.  That  is,  since  AP  =  y/x, 
and  AVC  =  wx/y,  then  AP  =  w/AVC.  It  follows  that  the  output  at 
which  average  variable  cost  is  minimum  is  also  the  output  for  which 
average  productivity  is  a  maximum. 

9.4.  An  Application  of  the  Short-Run  Cost  Function 

Our  previous  example  of  a  simple  production  function  can  be 
used  to  derive  a  total  cost  curve  for  the  conversion  of  electrical  into 
mechanical  energy.  If  fixed  cost  F  is  $0.03  per  hour,  and  the  unit  cost, 
w,  of  electricity  is  $0.05  per  kilowatt-hour,  then  total  cost  can  be  de¬ 
rived  as  shown  in  Table  9—2,  Column  7,  page  125.  Average  total  cost, 
average  variable  cost,  and  marginal  cost  are  computed  in  Columns  8, 
9  and  10,  and  are  shown  graphically  in  Figure  9—4.  ATC  is  deter¬ 
mined  by  dividing  the  entries  in  Column  7  by  those  in  Column  2,  while 
AVC  is  obtained  by  dividing  Column  6  by  Column  2.  The  computation 


FIGURE  9-4 

Average  Total  Cost,  Average  Variable  Cost,  and  Marginal 
Cost  for  an  Electric  Motor 
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of  MC  is  best  illustrated  by  an  example.  If  output  is  increased  from  1 
to  1.5  (Column  2),  this  increases  total  cost  by  $0,013  =  $0.09 6  — 
$0,083  (Column  7).  Since  marginal  cost  is  the  rate  at  which  cost 


changes  with  respect  to  changes  in  output,  MC  is 


096  —  .083 
’  1.5  —  1.0  ' 


$0.02 6  (Column  10). 


9.5.  Competitive  Market  Structure  and  the  Firm's  Demand 
Curve 

Before  a  solution  can  be  obtained  to  the  problem  of  determining 
the  most  profitable  rate  of  output  for  a  firm,  it  is  necessary  to  discuss 
the  demand  curve  faced  by  the  individual  enterprise.  The  concept  of 
the  demand  for  a  commodity  has  already  been  developed,  but  the  de¬ 
mand  for  the  product  of  an  individual  firm  is  somewhat  more  compli¬ 
cated  in  that  it  depends  not  only  upon  the  total  demand  for  the  product 
of  the  industry  but  also  upon  the  competitive  character  of  the  industry 
and  the  manner  in  which  total  demand  is  distributed  among  the  indi¬ 
vidual  firms  in  the  industry. 

Economists  distinguish  several  forms  of  market  competition  de¬ 
pending  upon  the  homogeneity  of  the  product  and  the  number  of  firms 
in  the  industry.  The  broad  market  categories  which  are  found  useful  for 
analytical  purposes  can  be  listed  as  follows: 

1.  Pure  competition 

2.  Monopolistic  competition 

3.  Oligopoly 

4.  Pure  monopoly 

Under  pure  competition  the  product  is  homogeneous,  that  is,  alike 
for  all  buyers  and  sellers,  and  the  demand  for  the  product  of  the  indi¬ 
vidual  firm  is  perfectly  elastic.  The  individual  firm  can  sell  all  that  it  can 
feasibly  produce  at  the  market  price  without  itself  having  any  significant 
effect  on  that  price.  Most  agricultural  products  such  as  wheat,  corn, 
soybeans,  and  cotton  are  sold  in  markets  which  come  very  near  to  this 
theoretical  concept  of  pure  competition.  The  individual  farmer  can  sell 
all  he  can  produce  at  the  market  price  without  having  any  influence 
over  that  price.  Market  price  is  fixed  by  the  general  conditions  of  supply 
and  demand  where  supply  is  affected  by  what  producers  as  a  whole  do 
but  not  by  what  any  one  producer  does. 

Monopolistic  competition  is  also  characterized  by  a  large  number 
of  producers,  but  the  product  is  differentiated  among  the  various  pro¬ 
ducers.  That  is,  each  producer,  though  he  sells  a  product  which  is  in  the 
same  competitive  group  as  those  of  his  competitors,  produces  a  slightly 
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different  product.  Indeed,  each  producer  will  attempt  through  quality 
changes,  design  changes,  service,  and/or  advertising  to  differentiate  his 
product  in  the  consumer’s  mind.  The  product  need  not  in  fact  be  differ¬ 
ent.  All  that  is  required  is  that  consumers  have  reasons  to  prefer  the 
product  of  one  firm  to  that  of  another.  Under  this  situation  each  firm 
will  face  a  downward-sloping  demand  curve.  Because  of  the  differentia¬ 
tion  in  his  product,  the  individual  producer  is  able  to  exercise  some 
control  over  price.  He  can  even  charge  a  somewhat  higher  price  than 
his  competitors  if  he  wishes,  since  there  will  be  some  customers  who, 
because  they  prefer  his  product,  will  be  willing  to  pay  the  higher  price 
rather  than  shift  to  a  competitor’s  substitute.  However,  control  over 
price  is  limited,  since  if  it  is  too  high,  even  those  customers  with  strong 
preferences  for  the  product  of  one  firm  will  be  induced  to  shift  over  to 
purchasing  the  lower-priced  close  substitutes  of  its  competitors.  Canned 
fruits  and  vegetables,  whisky,  clothing,  and  perhaps  some  college  text¬ 
books  are  examples  of  products  sold  under  conditions  approaching  that 
of  monopolistic  competition.  Of  course,  no  real  market  will  fit  perfectly 
into  any  theoretical  model,  but  this  is  not  necessary  in  order  that  the 
model  be  useful. 

Oligopoly  is  characterized  by  the  existence  of  a  number  of  pro¬ 
ducers  few  enough  so  that  no  firm  can  afford  to  consider  a  change  in 
business  policy  without  taking  into  account  the  possible  reaction  of  his 
rivals.  For  example,  in  the  steel  industry,  no  single  firm  can  afford  to 
assume  that  if  its  price  is  lowered,  the  other  firms  in  the  industry  will 
not  also  lower  their  prices.  No  supermarket  in  a  city  can  afford  to  as¬ 
sume  that,  if  it  stays  open  one  extra  hour  a  day,  or  gives  out  trading 
stamps,  this  action  will  not  be  followed  by  a  similar  reaction  on  the  part 
of  its  rivals.  Oligopoly  markets  are  characterized  by  rivalry  among  the 
individual  firms  in  the  industry.  In  contrast,  under  pure  competition 
there  is  no  rivalry  among  producers  because  the  fortunes  of  one  firm 
are  not  affected  in  the  least  by  the  policies  of  one  or  even  several  other 
firms.  Under  oligopoly  where  numbers  are  few,  the  fortunes  of  each  are 
sometimes  vitally  affected  by  the  policies  of  a  rival.  Such  industries  are 
often  plagued  by  periodic  price  wars,  advertising  wars,  additive  wars  as 
in  the  oil  industry,  or  stamp  wars. 

Ptire  monopoly  is  perhaps  the  rarest  of  all  forms  of  market  struc¬ 
ture.  Pure  monopoly  is  a  situation  in  which  there  is  only  one  firm 
producing  a  product  that  has  no  close  substitutes.  A  hotel  in  a  small  iso¬ 
lated  town  or  a  public  utility  such  as  the  gas,  water,  or  electrical  com¬ 
pany  of  a  city  are  examples.  Complete  monopoly  is  rare  for  the  reason 
that  most  products  have  close  enough  substitutes  to  give  any  would-be 


1  30  •  ECONOMICS :  AN  ANALYTICAL  APPROACH 


monopolist  a  tough  job  of  controlling  his  market  price.  In  the  above 
examples,  if  there  are  motels  or  rooming  houses  in  a  town  with  a  single 
hotel,  then  there  are  severe  limits  to  the  power  of  the  local  hotel  man¬ 
ager  to  control  room  rates.  Similarly,  the  gas  company  must  compete 
with  the  coal  producers  (the  coal  industry,  by  the  way,  is  highly  com¬ 
petitive,  with  thousands  of  producers),  and  the  producers  of  bottled 
gas.  Even  the  water  company  may  have  limits  to  its  monopoly  power 
in  that  if  prices  are  too  high,  people  drill  their  own  wells. 

Of  these  four  forms  of  market  competition,  three  of  them — pure 
competition,  monopolistic  competition,  and  pure  monopoly — are  alike 
in  that  they  assume  that  the  individual  demand  curve  faced  by  the  firm 
is  independent  of  the  price  and  other  policies  of  competing  or  poten¬ 
tially  competing  firms.  Oligopoly  stands  apart  in  that  it  takes  explicit 
account  of  the  fact  that  where  there  are  only  a  few  firms  in  an  industry, 
say  two,  ten,  or  twenty,  the  position  of  each  firm’s  demand  curve  de¬ 
pends  upon  the  individual  policies  of  the  other  firms  in  the  industry. 

The  analysis  to  follow  will  be  restricted  to  market  situations  which 
come  under  the  heading  of  pure  competition,  monopolistic  competition, 
oligopoly  or  pure  monopoly. 


9.6.  The  Optimal  Rate  of  Output 

Under  conditions  of  pure  competition,  price  to  the  individual  firm 
becomes  a  constant,  and  the  firm’s  total  revenue,  R,  in  dollars  per  unit 
time,  is  simply: 

(9-5)  R  =  py  , 

where  p  is  the  fixed  market  price  of  the  product  and  y  is  the  quantity  of 
product  produced  and  sold  by  the  firm  per  unit  time. 

Profit  per  unit  time,  -tt,  is  given  by 

(9.6)  ir  =  R  —  C  =  py  —  C  . 

To  make  tt  a  maximum  it  is  necessary  to  adjust  y  to  a  level  at 
which  any  small  variation  in  y  will  cause  no  change  in  profit;  that  is, 
we  seek  that  value  of  y  for  which 


| 
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dC 
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dR/dy  is  called  marginal  revenue  (the  slope  of  the  total  revenue  curve) 
and  is  equal  to  p  if  and  only  if  p  is  independent  of  y.  Hence,  the  condi¬ 
tion  for  maximum  profit  is  that  marginal  cost  equals  price  in  the  special 
case  of  pure  competition,  and  marginal  cost  equals  marginal  revenue  in 
the  general  case  in  which  p  is  not  independent  of  y. 
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Total  revenue,  total  cost,  and  profit  as  functions  of  output  are 
shown  graphically  at  the  top  of  Figure  9-5  for  the  case  of  pure  compe¬ 
tition,  while  the  graph  at  the  bottom  of  Figure  9—5  shows  the  corre¬ 
sponding  marginal  revenue  ( MR ),  marginal  cost  (MC),  average  varia¬ 
ble  cost  ( AVC ),  and  average  total  cost  ( ATC )  curves. 


FIGURE  9-5 

The  Relationship  of  Profits  to  Cost  and  Revenue — Pure 

Competition 


When  the  firm  cannot  sell  an  unlimited  quantity  of  output  at  a 
fixed  price,  as  is  the  case  for  most  manufacturing  establishments,  it  is 
necessary  to  introduce  a  demand  function.  The  firm,  in  order  to  sell  a 
larger  quantity,  must  decrease  its  selling  price.  That  is,  the  quantity 
which  the  firm  can  sell  is  a  decreasing  function  of  price,  or,  stated  dif¬ 
ferently,  the  price  which  the  firm  is  able  to  get  is  a  decreasing  function 
of  the  quantity  placed  on  the  market, 

(9.8)  p  =  D60,  fy  <  0  • 
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It  follows  that  total  revenue  is  now  given  by 

(9.9)  R  =  R(y)  ---  yD(j)  . 

In  this  case  the  condition  for  maximum  profit  is  that  derived  in  Equation 
(9.7),  except  that  marginal  revenue  is  no  longer  constant  and  equal 
to  price. 

The  total  revenue,  total  cost,  and  profit  curves  for  the  monopoly 
or  monopolistically  competitive  firm  are  shown  at  the  top  of  Figure 
9-6,  while  the  graph  at  the  bottom  of  Figure  9-6  shows  the  corre¬ 
sponding  marginal  revenue,  marginal  cost,  and  average  total  cost 
curves.  These  are  the  same  as  for  pure  competition  in  Figure  9-5  ex- 

FIGURE  9-6 


The  Relationship  of  Profits  to  Cost  and  Revenue — 
Monopoly  or  Monopolistic  Competition 
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cept  that  the  total  revenue  curve  increases  at  a  decreasing  rate  with 
quantity  sold,  and  therefore  the  marginal  revenue  curve  declines  with 
quantity  sold.  These  results  are  due  to  the  assumption  that  the  firm 
cannot  sell  additional  quantities  of  product  without  lowering  price  to 
attract  additional  buyers. 

Observe  carefully  in  Figures  9—5  and  9—6  that  the  total  profit 
curve,  or  the  difference  between  total  revenue  and  total  cost,  is  greatest 
at  the  same  rate  of  output  at  which  the  marginal  cost  and  marginal 
revenue  curves  intersect. 

9.7.  Most  Profitable  Output  Not  the  Most  " Efficient " 

It  has  been  shown  that  the  engineer’s  concept  of  efficiency  is  very 
similar  to  average  productivity  and  that  the  two  concepts  are  identical 
when  the  theory  of  production  is  applied  to  energy  transformation 
processes.  It  has  also  been  shown  that  average  variable  cost  is  at  a 
minimum  when  average  productivity  is  at  a  maximum.  Therefore,  the 
point  T  in  Figure  9—5,  corresponds  to  the  point  of  maximum  average 
productivity  or  "efficiency.”  But  this  is  not  the  point  of  maximum 
profitability.  Maximization  of  profits  does  not  in  general  imply  operat¬ 
ing  at  the  point  of  maximum  "efficiency”  in  the  engineering  sense.  The 
most  profitable  rate  of  output  will  be  greater  than  the  most  "efficient” 
rate  of  output. 

9.8.  The  Economist's  Concept  of  Long-Run  Total  Cost,  and 
Normal  Profit 

For  purposes  of  analyzing  the  long-run  response  of  firms  and  in¬ 
dustries  to  changes  in  demand  or  costs  of  production,  it  is  important 
to  be  aware  of  the  fact  that  there  are  costs  associated  with  the  produc¬ 
tion  of  a  commodity  which  are  not  readily  measurable.  These  are  the 
so-called  implicit  costs  discussed  in  Chapter  7  and  are  associated 
with  the  fact  that  unless  an  industry  is  sufficiently  profitable  relative  to 
other  industries  to  make  it  attractive  for  firms  to  remain  in  the  industry, 
there  will  be  a  long-run  tendency  for  firms  to  leave  the  industry  and 
go  into  the  production  of  alternative  products.  This  is  simply  an  applica¬ 
tion  of  the  principal  of  equal  advantage.  A  certain  minimum  profit  must 
be  earned  by  the  firms  in  an  industry  in  order  to  hold  resources  in  that 
industry.  These  minimum  profits  are  called  normal  profits.  If  profits  are 
below  normal,  there  is  a  long-run  tendency  for  investment  in  the 
industry  to  be  withdrawn  and  placed  in  other  industries.  If  profits  are 
above  normal,  there  is  a  long-run  tendency  for  the  industry  to  attract 
new  firms  and  for  investment  in  the  industry  to  expand. 
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Normal  profits  are,  therefore,  part  of  the  social  costs  of  producing 
a  commodity,  since  if  these  costs  are  not  met,  the  production  of  the  com¬ 
modity  shrinks,  either  until  profits  become  normal  again  or  until  the 
industry  passes  out  of  existence.  For  this  reason  the  economist  includes 
normal  profits  in  addition  to  interest  and  depreciation  costs  in  the  total 
cost  and  average  total  cost  curves.  In  Figures  9—5  and  9—6  the  ATC 
curves  would  include  normal  profits.  In  Figure  9-5  this  means  that,  at 
the  output  y0,  the  firm  in  question  is  earning  a  pure  projit  over  and 
above  normal  profit.  Since  a  is  the  average  total  cost,  including  normal 
profits,  of  producing  y0  units  of  output,  this  pure  profit  is  given  by 
(p — a)y0.  In  Figure  9—5  pure  profits  are  made  as  long  as  price  is  above 
the  point  at  which  ATC  is  a  minimum.  If  price  is  equal  to  minimum 
ATC,  a  normal  profit  is  earned,  while  if  price  is  below  minimum  ATC 
a  less-than-normal  profit  is  made,  providing  an  inducement  for  firms  to 
leave  the  industry  in  the  long  run. 

For  the  purely  competitive  firm  shown  in  Figure  9—5,  the  indicated 
pure  profits  will  attract  new  firms  into  the  industry.  As  these  new  firms 
enter,  invest  in  new  facilities,  and  begin  production,  total  industry  out¬ 
put  will  rise  and  price  will  fall.  As  price  falls,  the  pure  profits  of  our 
representative  firm  will  decline.  New  firms  will  continue  to  enter  until 
the  industry  is  just  normally  profitable,  which  occurs  when  the  price 
line  in  Figure  9—5  has  fallen  to  the  level  represented  by  S,  the  minimum 
point  on  the  ATC  curve.  The  minimum  point  of  ATC  is  of  special 
significance  for  economic  efficiency.  The  average  total  cost  of  producing 
any  particular  output  can  be  thought  of  as  a  measure  of  the  resources — 
raw  materials,  labor,  capital,  management,  etc. — that  must  be  consumed 
per  unit  production  of  the  given  product.  Production  at  minimum  ATC 
is  economically  efficient  in  the  sense  that  the  product  is  being  produced 
with  the  smallest  consumption  of  resources  per  unit  of  output.  In  this 
special  sense,  pure  competition  implies  economic  efficiency.  Note,  how¬ 
ever,  that  the  economist’s  concept  of  efficiency,  so  defined,  is  not  the 
same  as  the  engineer’s  concept  discussed  above. 

9.9.  Monopoly  and  Pure  Competition  Contrasted 

In  the  case  of  monopoly  it  is  not  possible,  by  definition,  for  new 
firms  to  be  attracted  into  the  monopolized  industry,  though  this  may  be 
typically  the  process  whereby  temporary  monopoly  power  is  broken. 
Under  circumstances  of  persistent  monopoly  there  can  be  no  tendency 
in  the  long-run  for  profits  to  be  normal.  If  the  monopoly  happens  to  be 
a  profitable  one,  the  situation  might  appear  as  in  Figure  9-6.  Since 
normal  profits  are  included  in  the  ATC  curve,  such  a  monopolist  earns 
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a  pure  profit  above  normal  which  is  given  by  the  rectangular  shaded 
area.  Note,  however,  that  if  the  monopolist’s  demand  curve  is  below 
ATC  for  all  outputs,  then  he  makes  subnormal  profits. 

Since  firms  are  not  free  to  enter  the  monopolized  industry,  it  fol¬ 
lows  that  there  is  no  long-run  tendency  for  price  to  equal  minimum 
ATC  under  monopoly.  Hence,  monopoly  is  less  efficient  than  pure 
competition,  since  production  under  monopoly  does  not  tend  to  a  level 
where  the  least  amount  of  resources  are  consumed  per  unit  of  output. 

9.10.  Long-Run  Tendencies  in  Monopolistic  Competition 

As  indicated  in  our  earlier  discussion  the  only  difference  between 
pure  competition  and  monopolistic  competition  is  that  in  the  former 
the  product  is  homogeneous,  while  in  the  latter,  the  product  is  differ¬ 
entiated  from  one  firm  to  another.  Each  firm,  through  product  differen¬ 
tiation,  attempts  to  make  its  demand  curve  less  elastic,  thereby  allowing 
more  control  over  price.  Thus,  in  Figure  9—7  the  representative  firm 
under  monopolistic  competition  might  face  a  demand  curve  (and  aver¬ 
age  revenue  curve)  given  by  DD.  The  profit  maximizing  price  is  P, 
with  output  y0.  Under  the  assumed  condition  a  pure  profit,  (P  —  a)y0, 
is  obtained  by  the  firm.  Since  there  is  free  entry  in  a  monopolistically 


FIGURE  9-7 

Long-Run  Equilibrium  under  Monopolistic  Competition 
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competitive  industry,  this  pure  profit  enjoyed  by  the  typical  firm  attracts 
new  firms  into  the  industry.  These  new  firms  must  advertise  and  pro¬ 
mote  their  new  products,  and  bid  competitively  against  the  existing 
firms  in  an  attempt  to  obtain  some  of  their  customers.  As  some  of  these 
customers  shift  to  the  products  of  the  new  firms,  the  demand  curves  of 
the  old  firms  fall,  and  their  profits  decline.  As  profits  in  the  industry 
decline,  this  tends  to  slow  the  rate  of  entry  of  new  firms.  However,  new 
firms  will  tend  to  continue  entering  the  industry  until  the  demand  curve 
of  the  representative  firm  has  fallen  to  D'D'  as  shown  in  Figure  9-7. 
Price  will  now  be  P'  —  a  ,  output  y0' >  and  pure  profits  (P'  —  a ')y0'  — 
0  .  The  industry  will  now  be  in  long-run  equilibrium.  In  this  process 
we  assumed  that  costs  did  not  change  as  the  adjustment  took  place — 
only  the  demand  curve  changed.  More  commonly  one  would  expect 
existing  firms  to  counter  the  competition  of  new  firms  by  increased 
advertising  and  promotion  in  an  attempt  to  arrest  the  declining  demand. 
The  expenses  of  such  promotional  activities  would  cause  ATC  to  rise  so 
that  in  long-run  equilibrium  ATC  might  rise  to  meet  the  declining  de¬ 
mand  curve.  Whatever  may  be  the  combination  of  declining  demand 
and  rising  cost  that  reduces  pure  profit,  the  end  result  is  a  tendency 
toward  a  long-run  equilibrium  characterized  by  tangency  between  the 
demand  curve  (D'D')  and  the  ATC  curve  as  shown  in  Figure  9-7. 

Unlike  pure  competition,  the  long-run  equilibrium  is  at  an  average 
cost  of  production,  a,  which  is  above  the  minimum  point,  a0,  of  ATC . 
In  this  sense  monopolistic  competition  is  less  efficient  than  pure  com¬ 
petition.  But  such  a  comparison  is  not  really  valid,  since  consumers  in  a 
monopolistically  competitive  industry  get  a  diversity  of  differentiated 
products  from  which  to  choose  in  return  for  the  higher  price  they  must 
pay. 

9.1 1.  One  Theory  of  Oligopoly 

There  are  many  theoretical  models  of  oligopolistically  competitive 
industries.  Each  of  these  models  contributes  to  an  understanding  of  some 
aspect  of  the  complicated  competitive  structure  which  characterizes  the 
automobile,  tobacco,  steel,  and  other  such  industries  composed  of  a 
relatively  few  firms. 

One  such  theory  is  based  upon  the  so-called  "Kinked  Oligopoly 
Demand  Curve.”  The  argument  of  this  theory  proceeds  somewhat  as 
follows.  Consider  an  industry  with  only  a  few  firms — so  few  that  any 
given  firm  cannot  afford  to  ignore  the  individual  reactions  of  his  com¬ 
petitors  whenever  the  given  firm  changes  his  price  policy.  Suppose  the 
price  structure  in  this  industry  has  been  stable  for  some  period  of  time 
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without  any  price  wars.  We  choose  a  typical  firm  in  this  industry  and 
find  that  he  is  currently  charging  a  price  P  for  his  product.  Now,  given 
that  there  are  so  few  firms  in  this  industry,  what  might  our  firm  think 
about  the  sales  consequences  of  a  deviation  in  the  price  he  charges  for 
his  product?  In  different  words,  what  does  our  firm  think  about  the  in¬ 
dividual  demand  curve  it  faces?  It  would  seem  reasonable  for  our  firm 
to  assume  that  if  its  price  is  raised,  other  firms  will  find  it  to  their  ad¬ 
vantage  to  leave  their  prices  unchanged  thereby  attracting  some  of  our 


FIGURE  9-8 

The  Kinked  Oligopoly  Demand  Curve 


firm’s  customers.  As  customers  shift  away  from  our  firm,  sales  will  fall 
off  rather  rapidly.  Hence,  for  price  increases  above  P,  our  firm  may 
expect  to  face  a  fairly  elastic  demand  curve  such  as  DjDo  in  Figure  9-8. 
On  the  other  hand,  if  our  firm  should  lower  its  price  below  P,  it  would 
be  highly  unrealistic  to  assume  that  its  competitors  are  going  to  hold 
their  prices  unchanged  as  customers  shift  to  the  now  cheaper  product 
of  our  firm.  The  conservative  assumption  is  to  suppose  that  other  firms 
will  follow  our  firm’s  price  reduction.  As  a  consequence  our  firm  will 
attract  relatively  little  additional  buying  strength,  and  sales  will  rise 
only  modestly.  This  implies  that  the  demand  curve  is  comparatively 
inelastic  below  the  historically  ruling  price  P,  as  indicated  by  D2DA  in 
Figure  9-8. 

The  result  of  this  analysis  is  that  our  firm’s  expectations  or  beliefs 
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about  its  market  situation  is  equivalent  to  the  hypothesis  that  it  faces  a 
demand  curve  such  as  D,D^D3  in  Figure  9-8  with  a  "kink”  in  it  at  the 
price  P  .  By  drawing  in  the  firm’s  marginal  revenue,  and  cost  curves  we 
can  deduce  some  implications  of  these  assumptions.  Note  first  that  the 
firm’s  marginal  revenue  curve  contains  a  discontinuity  at  the  output  y0. 
That  is,  the  marginal  revenue  curve  corresponding  to  is  ATAF. 

while  that  corresponding  to  D2D3  is  Al/Ms .  At  output  y0  associated 
with  price  P,  marginal  revenue  falls  abruptly  from  AI2  to  Af2'.  If  MC 
passes  through  this  gap  in  the  marginal  revenue  curve,  then  the  firm’s 
profit  maximizing  price  and  output  are  P  and  y0 .  (Note  that  marginal 
cost  =  marginal  revenue  is  no  longer  a  condition  for  profit  maximiza¬ 
tion.  Our  condition  now  is  Al2  —  AfC  —  Al2'. )  It  follows  that  cost  can 
change  over  a  reasonably  wide  range  without  altering  the  firm’s  profit 
maximizing  price-output  policy.  Within  the  framework  of  elementary 
firm  theory,  this  provides  a  rationalization  for  the  fact  that  price  is  often 
stable  over  considerable  periods  of  time  in  oligopolistic  industries. 
Though  such  price  stability  can  be  due  to  collusive  agreements  among 
firms,  it  can  just  as  easily  be  due  to  each  firm’s  fear  of  injuring  himself 
by  any  alteration  of  price.  The  very  experience  of  a  severe  price  w^ar  is 
often  sufficient  to  instill  in  each  firm  the  kind  of  fears  which  form  the 
assumptions  underlying  our  kinked  demand  curve. 

9.12.  Summary 

The  elementary  theory  of  the  firm  is  concerned  with  the  deter¬ 
mination  of  the  most  profitable  short-run  (given  fixed  inputs  or 
"plant”)  rate  of  output.  This  requires  knowledge  of  two  kinds  of  in¬ 
formation:  (1)  the  relationship  between  price  and  sales  (the  demand 
curve),  and  (2)  the  relationship  between  cost  and  output  (the  cost 
curve).  In  the  special  case  of  a  simple  process  of  production  with  only 
one  variable  input,  the  cost  curve  can  be  obtained  if  we  have  knowledge 
of  the  production  function  and  the  price  of  the  variable  input.  Ulti¬ 
mately,  then,  the  best  short-run  rate  of  output  requires  knowledge  of 
(1)  the  demand  curve,  (2)  the  production  function,  and  (3)  the 
price  of  the  variable  input.  Of  these  three  kinds  of  information  it  is 
the  price  of  the  variable  input  (or  inputs)  which  the  typical  firm  knows 
with  the  greatest  certainty  and  accuracy.  Though  the  average  firm  does 
not  have  precise  knowledge  of  its  production  function,  or  functions,  it 
nevertheless  usually  has  a  wealth  of  technological  knowledge  concern¬ 
ing  its  particular  production  problems. 

By  far  the  most  uncertain  and  least  accurate  information  possessed 
by  the  typical  firm  is  that  concerning  its  demand  curve.  It  is  demand 
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which  is  one  of  the  major  concerns  and  headaches  of  management  and 
of  the  market  analysis  department. 

This  chapter  has  attempted  to  develop  the  theoretical  scheme 
which  shows  the  relationship  between  these  various  kinds  of  informa¬ 
tion,  and  the  manner  in  which  they  must  be  blended  together  in  rational 
firm  decision  making.  Only  the  barest  of  elements  has  been  considered, 
but  even  at  this  stage  the  role  of  technological  data  should  be  clear.  Its 
primary  concern  is  with  matters  which  in  one  way  or  another  have  to 
do  with  the  production  function,  and  the  production  function  is  only 
one  of  several  interdependent  ingredients  in  business  planning. 

QUESTIONS  AND  EXERCISES 

1.  Draw  a  typical  total  cost  function  such  as  that  in  Figure  9-3.  Directly  under 
it,  using  the  same  scale  for  y,  draw  MC,  ATC,  AVC,  and  AFC  relating  each  of 
these  curves  to  the  slopes  of  appropriate  lines  drawn  on  the  graph  of  the 
total  cost  curve.  (Hint:  Proceed  by  analogy  with  Figure  9-1.) 

2.  In  the  absence  of  government  regulation,  are  there  any  limits  imposed  upon 
the  ability  of  a  monopolist  to  charge  any  price  he  pleases?  Discuss. 

3.  Suppose  all  U.S.  copper  production  were  controlled  by  a  single  firm.  Would 
this  be  a  case  of  pure  monopoly?  From  your  knowledge  of  the  determinates  of 
the  demand  for  such  a  commodity,  discuss  the  extent  of  the  monopoly  power 
of  this  copper  producer. 

4.  A  steam-generating  power  plant  using  natural  gas  for  fuel  operates  with  an 
over-all  plant  efficiency,  e,  given  by 

<?  -  1.2  •  105*  -  0.6  •  1010x2, 

where  x  is  the  input  of  natural  gas  to  the  plant  measured  in  energy  units 
(e.g.  B.T.U.’s  or  kilowatts)  per  hour.  Derive  the  production  function  and  the 
average  productivity  and  marginal  productivity  functions  for  this  plant. 

5.  Suppose  the  production  function  for  electricity  in  a  coal  operated  power  plant 
is  given  by 

y  =  a ,  b> 0, 

where  y  is  output  in  kilowatt-hours  and  x  is  the  input  of  coal  which  might  be 
measured  in  energy  units  or  tons  per  unit  time. 

a)  Verify  that  this  equation  has  the  general  properties  of  a  production  func¬ 
tion. 

b)  Derive  the  average  productivity  and  marginal  productivity  functions  for 
this  production  function. 

c)  If  w  is  the  price  of  coal  and  F  is  the  fixed  cost  of  operating  a  plant,  derive 
the  total,  marginal,  and  average  cost  functions  for  a  coal-operated  plant. 

d)  If  p  is  the  fixed  selling  price  of  electricity,  state  the  condition  for  deter¬ 
mining  that  rate  of  output  which  will  maximize  profits  (or  minimize 
losses). 
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6.  Given  the  short-run  cost  function  of  a  firm, 

C  =  jv3  -  5y*  +  10y  +  50, 

where  C  is  the  total  cost  per  day  in  dollars  and  y  is  the  number  of  units  of  out¬ 
put  per  day: 

a)  Calculate  for  outputs  from  0  through  8  the  total  cost,  average  total  cost, 
average  variable  cost,  and  marginal  cost  of  a  day’s  production.  Tabulate 
this  data. 

Note:  1.  The  last  term  in  the  cost  function  above  represents  the  fixed 
cost. 

2.  Calculate  marginal  cost  for  precise  output  units  of  0  through 
8  working  from  the  cost  function. 

b)  Plot  total  cost  on  one  graph. 

c )  Plot  average  total  cost,  average  variable  cost,  and  marginal  cost  on  a 
second  graph. 

7.  Assume  the  firm  above  is  in  an  industry  characterized  by  perfect  competition 
and  the  market  price,  p,  for  the  product  is  $58. 

a)  How  many  units  per  day  should  the  firm  produce  to  maximize  profit? 

b)  What  will  be  the  daily  profit  (above  the  normal  profit  needed  to  keep 
owners’  capital  in  firm)  at  the  most  profitable  output  rate? 

c)  In  the  long  run,  is  the  situation  likely  to  continue?  Why  or  why  not? 

8.  Now  assume  the  firm  is  in  an  industry  characterized  by  monopolistic  competi¬ 
tion  and  has  a  demand  function  represented  by 

p  =  —  3-125)'  +  66.25. 

a)  How  many  units  per  day  should  the  firm  produce  to  maximize  profits? 

b)  What  will  be  the  daily  profit  (above  the  normal  profit  needed  to  keep 
owners’  capital  in  firm)  at  the  most  profitable  output  rate? 

c)  Calculate  and  plot  on  the  same  graph  as  average  total  cost,  average  vari¬ 
able  cost,  and  marginal  cost,  the  above  demand  function  and  the  marginal 
revenue  function. 

9.  Could  it  pay  for  a  monopolist  to  incur  advertising  and  product  promotional 
expenses?  An  individual  firm  in  pure  competition?  Monopolistic  competi¬ 
tion?  Oligopoly? 

10.  Draw  total  revenue  and  total  cost  curves  for  the  oligopolistic  firm  in  Figure 
9-8.  From  the  resulting  curves  verify  that  the  condition  —  MC  —  Ah/ 
holds  for  maximum  profit  at  output  -y0- 
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When  there  is  only  one  variable  input  to  a  process,  as 
in  the  case  treated  in  the  previous  chapter,  the  decision  as  to  how  much 
input  to  employ  to  produce  any  given  output  becomes  a  trivial  problem; 
given  the  type  of  fixed  inputs  being  used,  and  the  state  of  technical 
knowledge  [in  other  words,  given  the  function  f(x)],  there  is  one  rate 
of  variable  input  associated  with  each  rate  of  output.  But  as  soon  as  we 
broaden  the  analysis  to  more  complicated  processes  requiring  two  or 
more  variable  inputs,  we  find  that  there  may  be  many  input  combina¬ 
tions,  which,  from  a  technical  point  of  view,  can  be  used  to  produce 
each  possible  output.  The  theory  of  cost  and  production  is  concerned 
with  the  general  problem  of  choosing  a  least-cost  input  combination. 
In  the  example  of  the  electric  motor  discussed  previously,  if  the  quantity 
of  capital  input  (motor  size)  is  allowed  to  become  a  decision  variable, 
then  there  will  be  two  variable  inputs  to  the  process,  and  we  have  a 
problem  of  determining  the  least-cost  input  combination. 

10.1.  The  Three-Variable  Production  Function 

Consider  a  process  of  production  requiring  two  inputs.  Let  Xi  and 
Xn  be  the  respective  quantities  of  the  two  inputs  and  y  be  the  quantity 
of  output.  Then  the  production  function  can  be  written 

(10.1)  y  =  /(* i,  at2)  . 

This  function  provides  a  complete  catalogue  or  quantitative  description 
of  the  various  quantities  of  the  two  inputs  which  can  be  employed  to 
produce  y.  Strictly  speaking  we  should  think  of  ( 10.1 )  as  providing  us 
with  the  largest  output,  y,  which  can  be  produced  by  given  xx  and  x2. 
There  are  some  production  decisions  which  can  be  made  on  purely 
technical  grounds  without  any  knowledge  of  costs  whatsoever.  These 
decisions  can  be  called  engineering  decisions  as  opposed  to  economic 
decisions.  Thus,  if  a  modification  of  the  manner  in  which  a  process  is 
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performed  allows  the  same  output  to  be  produced,  and  permits  the 
quantity  of  at  least  one  input  to  be  reduced  without  requiring  an  in¬ 
crease  in  the  quantity  of  any  other  input,  then  a  decision  in  favor  of  the 
modification  can  be  made  on  engineering  grounds  alone  without  any 
knowledge  of  input  prices.  An  action  which  saves  on  one  input  without 
altering  any  other  requirement  of  a  process  will  lower  cost  regardless 
of  the  price  of  that  input. 

The  production  function  in  (10.1)  presupposes  all  such  engineer¬ 
ing  decisions  to  have  been  made.  In  constructing  this  function  all 
methods,  techniques,  or  processes  which  require  more  of  one  input  and 
not  less  of  any  other  input  are  rejected.  Once  all  such  engineering  de¬ 
cisions  have  been  made,  we  are  left  with  the  best  engineering  tech¬ 
nology.  But  with  this  technology  we  are  still  left  with  a  large  number 
of  input  possibilities  which  have  the  characteristic  that  output  cannot  be 
maintained  at  a  given  level  when  one  input  is  reduced,  unless  we  in¬ 
crease  some  other  input.  The  choice  among  these  remaining  input 
combinations  is  an  economic  decision  in  the  sense  that  the  decision  re¬ 
quires  knowledge  of  input  prices. 

Briefly  stated,  economic  decisions  require  knowledge  of  input 
prices  and  best  engineering  technology.  Engineering  decisions  are  con¬ 
cerned  with  best  engineering  technology  and  require  technical  knowl¬ 
edge  of  physical  processes. 

10.2.  Characteristics  of  the  Three-Variable  Production 
Function 

The  production  function  as  defined  in  the  previous  section  will,  in 
general,  be  expected  to  exhibit  the  following  characteristics: 

1.  If  either  input  is  held  constant  while  the  other  is  increased 
(decreased),  output  will  increase  (decrease).  Mathematically,  this  is 
equivalent  to  stating  that  df/ dxi  0  and  df/ dx2  )>  0.  The  partial 
derivatives  df/dxi  and  df/dx2  are  called  the  marginal  productivities 
(AI Pi  and  AIP2)  respectively  of  xx  and  x2  in  the  production  of  y.  In 
words,  the  marginal  productivity  of  input  Number  1  is  the  rate  at  which 
output  changes  with  respect  to  changes  in  the  quantity  of  input  Number 
1  used,  the  quantity  of  input  Number  2  being  held  constant. 

2.  If  output  is  held  constant,  a  decrease  (increase)  in  one  input 
will  require  an  increase  (decrease)  in  the  other  input.  Mathematically 
dx2/ dxx  0.  The  partial  derivative  dx-J dxr  is  the  marginal  rate  of 
substitution  between  x,  and  x2. 

3.  If  y  is  held  constant,  the  marginal  rate  at  which  xx  substitutes 
for  x2  increases  as  Xj  increases.  Mathematically, 
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3  / dxA  _  d°-x2 

dxi  \dxi  /  dx2i  ’ 

and  we  say  that  the  production  function  is  convex  to  the  origin  in  the 
plane  of  xx  and  x2. 

10.3.  The  Iso-Product  Contour  Map 

These  characteristics  of  the  typical  production  function  can  be 
summarized  with  an  iso-product  map.  An  iso-product  contour  (constant 
output  curve)  is  a  curve  connecting  all  those  combinations  of  xx  and  x2 
that  are  required  to  produce  a  specified  quantity  of  output.  An  iso¬ 
product  map  is  simply  a  family  of  such  curves,  each  curve  correspond¬ 
ing  to  a  different  level  of  output.  Such  a  map  is  shown  in  Figure  10—1 
for  output  levels  of  10,  20,  30  and  40  units  respectively. 


FIGURE  10-1 

An  Iso-Product  Contour  Map 

40 


It  can  be  readily  verified  that  the  production  function  mapped  in 
Figure  10-1  satisfies  the  three  conditions  listed  previously.  If  the 
amount  of  x2  is  kept  constant  at  10  units,  and  xx  increased  from  10  to 
20  units,  corresponding  to  a  movement  from  Point  P  to  Q,  it  is  seen 
that  output  rises  from  20  units  to  30.  Condition  (2)  is  satisfied  since 
the  iso-product  contours  slope  downward  to  the  right,  and  condition  ( 3 ) 
is  satisfied  since  the  contours  are  convex  as  viewed  from  the  origin. 

10.4.  Perfect  Substitutes 

There  are  many  processes  in  which  two  (or  more)  inputs  are 
perfect  substitutes  in  the  production  of  an  item.  For  some  purposes,  for 
example,  it  might  not  make  any  difference  to  prospective  buyers 
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whether  a  certain  kind  of  pipe  is  made  out  of  plastic  or  fiber.  If  pipe 
made  of  either  material  is  completely  satisfactory,  then  the  two  materials 
are  perfect  substitutes  in  the  manufacture  of  this  pipe. 

Suppose  in  this  case  that  the  manufacture  of  pipe  of  a  given  di¬ 
ameter  requires  2  pounds  of  fiber  material  per  foot  if  fiber  is  used  or 
3  pounds  of  plastic  material  per  foot  if  plastic  is  used.  When  Xi  pounds 
of  fiber  input  are  used  to  make  pipe,  the  output  of  fiber  pipe  in  feet 
is  Xi/2.  If  x2  pounds  of  plastic  input  are  used  to  make  pipe,  then  x2/3 
feet  of  plastic  pipe  can  be  produced.  Now,  if  the  two  kinds  of  pipe  are 
completely  interchangeable,  they  can  be  considered  the  same  product 
and  can  be  added  to  get  the  total  output,  y,  of  the  process.  Therefore, 
in  this  case  the  production  function  can  be  written  in  the  especially 
simple  form 

(10.2) 

The  iso-product  contours  for  this  process  are  straight  lines  and  are 
shown  in  Figure  10-2.  Note  also  that  the  marginal  rate  of  substitution 

FIGURE  10-2 

Iso-Product  Contours — -Perfect  Substitutes 


between  x2  and  x1  is  constant,  i.e.  dx2/dxx  =  3/2,  and  1.5  pounds  of 
plastic  substitute  for  1  pound  of  fiber  for  all  levels  of  output  and  all 
input  combinations. 

10.5.  Limifational  Inputs 

In  some  processes  certain  inputs  may  be  uniquely  determined  by 
the  rate  of  output.  If  a  specified  quantity  of  product  is  to  be  produced, 
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then  a  certain  unique  quantity  of  each  input  must  be  used.  Excesses  of 
any  one  input  contribute  nothing  to  production,  while  shortages  of  any 
one  input  limit  the  output  that  can  be  produced.  Thus,  to  dig  a  trench 
by  hand,  one  man  must  be  combined  with  one  spade,  and  one  man 
cannot  produce  any  more  with  two  spades  than  with  one. 

An  example  of  a  process  employing  limitational  inputs  might  be 
the  production  of  insulated  copper  wire.  The  production  of  a  given 
sized  wire  might  require  0.2  ounce  of  rubber  per  foot  and  0.4  ounce  of 
copper  per  foot.  If  xx  is  the  number  of  ounces  of  rubber  required,  x2  is 
the  number  of  ounces  of  copper  required,  and  y  is  the  output  of  rubber- 
covered  copper  wire,  in  feet,  then  the  following  equation  set  describes 
the  input-output  characteristics  of  the  process: 

(10.3)  p‘  =  02^. 

V  J  U2  =  0.4j 

The  ratio  xjx x  is 

(10.4)  *2/ *1  =  2  , 

which  is  the  ratio  at  which  the  inputs  must  be  combined.  The  iso¬ 
product  map  for  this  process  is  shown  in  Figure  10-3.  The  slope  of  the 


FIGURE  10-3 

Iso-Product  Contours — Limitational  Inputs 


dotted  line  represents  the  ratio  at  which  the  two  inputs  must  be  com¬ 
bined.  If  10  units  of  output  are  to  be  produced,  no  less  than  2  ounces 
of  rubber  and  4  ounces  of  copper  are  required.  If  more  than  2  ounces  of 
rubber  is  available,  and  only  4  ounces  of  copper  are  available,  no  more 
than  10  feet  of  wire  can  be  produced.  Hence,  the  line  segment  QR  is 
the  portion  of  the  iso-product  contour  corresponding  to  excesses  of 
rubber  input  when  output  is  10.  If  more  than  4  ounces  of  copper  is 
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available  when  only  2  ounces  of  rubber  are  available,  then  again  no 
more  than  10  units  can  be  produced.  The  line  segment  PQ  corresponds 
to  the  excesses  of  copper  input  when  output  is  10.  The  complete  iso¬ 
product  contour  for  y  =  10  is  PQR,  showing  no  substitution  between 
xx  and  x2. 

10.6.  Limited  Substitution 

Our  analysis  has  considered  three  cases  of  input  substitution.  Fig¬ 
ure  10—1  shows  a  process  in  which  the  inputs  are  imperfect  substitutes 
for  each  other,  and,  since  the  iso-product  contours  are  asymptotic  to  the 
two  axes,  the  inputs  can  be  substituted  for  each  other  without  limit. 
Figure  1 0-2  shows  the  contours  for  a  process  with  perfect  substitution, 
and  Figure  10-3  for  a  process  with  no  substitution. 

A  final  example  that  occurs  frequently  in  production  processes  is 
that  of  limited  substitution.  In  many,  perhaps  most,  processes  certain 
inputs  can  be  substituted  for  each  other  but  not  without  limit.  The 
larger  the  pipe  used  to  transport  water,  oil,  or  gas,  the  smaller  the 
pumping  capacity  required,  and  vice  versa.  Pipe  size  and  pumping 
horsepower  are  substitutes  in  the  transmission  of  gas  and  fluids,  but 
they  are  not  substitutes  without  limit.  It  would  be  impossible  to  use 
pipe  so  large  that  no  pumps  would  be  needed,  and  impossible  to  install 
so  much  pump  capacity  that  no  pipe  would  be  required.  Two  iso-product 
contours  for  such  a  limited  substitution  process  appear  in  Figure  10-4. 
Note  that  it  is  not  possible  to  produce  1,000  units  of  output  with  less 
than  20  units  of  input  Number  1,  nor  with  less  than  40  units  of  input 

FIGURE  10-4 

Iso-Product  Contours — Limited  Substitution 
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Number  2.  Furthermore,  if  only  20  units  of  input  Number  1  were  used 
it  would  require  an  unlimited  amount  of  input  Number  2  to  produce 
1,000  units.  Similarly  the  production  of  1,000  units  of  product  with 
only  40  units  of  input  Number  2  would  require  unlimited  quantities 
of  input  Number  1. 

10.7.  Diminishing  Returns  and  Returns  to  Scale 

The  understanding  of  the  concept  of  diminishing  returns,  intro¬ 
duced  in  the  previous  chapter,  can  now  be  deepened  through  illustra¬ 
tion  by  means  of  the  iso-product  map. 

Consider  a  process  employing  only  two  inputs  with  iso-product 
contours  shown  in  Figure  10-5.  Suppose  that  we  hold  one  input  con¬ 
stant  (a  key  condition  underlying  the  law  of  diminishing  returns), 
say  x2  =  12,  and  inquire  as  to  how  output  changes  as  the  other  input 
is  allowed  to  vary.  From  Figure  10—5  it  is  seen  that  when  x2  —  12,  10 
units  of  output  can  be  produced  with  3  units  of  input  Number  1;  20 
units  can  be  produced  with  5  units  of  input  Number  1;  30  units  can  be 
produced  with  6  units  of  input  Number  1;  40  units  can  be  produced 
with  8  units  of  input  Number  1;  and  50  units  with  11  units  of  input 
Number  1.  As  output  is  increased  in  10-unit  increments,  the  quantity 


FIGURE  10-5 

Iso-Product  Contours — Diminishing  Returns 
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of  input  Number  1  required  increases  first  at  a  decreasing  rate,  then  at 
an  increasing  rate.  The  first  10-unit  increase  in  output  (from  0  to  10) 
requires  the  addition  of  three  units  of  input  Number  1  ( from  0  to  3 ) , 
the  second  10-unit  increase  in  output  requires  the  addition  of  2  units  of 
input,  the  third  10-unit  increase  in  output  requires  the  addition  of  1  unit 
of  input,  the  fourth  requires  the  addition  of  2  units,  and  the  last  requires 
the  addition  of  3  units.  In  general,  if  the  distances  dx,  d2,  d2,  d4,  and  so 
forth,  form  an  ascending  series,  i.e.,  dx  </  d2  </  ds  </  dx  .  .  .  ,  then 
we  have  the  phenomena  of  diminishing  returns  to  the  variable  factor 
for  all  outputs  that  can  be  produced  with  input  Number  2  employed  at 
its  fixed  level.  If  they  were  to  form  a  descending  series,  we  would  have 
increasing  returns  to  the  variable  factor  for  all  such  outputs  and  a  viola¬ 
tion  of  the  law  of  diminishing  returns.  The  law  of  diminishing  returns 
contends  that  always  there  exists  some  point  beyond  which  these  dis¬ 
tances  will  form  an  increasing  series.  In  Figure  10-5  it  is  seen  that 
d\  />  d2  />  d%  </  d4  </  d5  </  etc.,  indicating  that  when  x2  is  fixed  at 
12,  there  is  increasing  returns  to  the  variable  input  Number  1  up  to 
about  25  units  of  output,  beyond  which  there  is  diminishing  returns. 

Mathematically,  diminishing  returns  imply  that  there  exists  some 
values  of  xx  and  x2  beyond  which  d~f/dxx  </  0  and  d~f/dx2  </  0. 

A  phenomenon  which  is  altogether  different  from  diminishing  re¬ 
turns  is  that  of  returns  to  scale.  Diminishing  returns  is  concerned  with 
how  output  changes  with  changes  in  an  input  when  other  inputs  are 
held  constant.  Returns  to  scale  is  concerned  with  how  output  changes 
when  proportional  simultaneous  changes  are  made  in  all  inputs,  and 
there  is  no  generally  accepted  law  or  principle  requiring  returns  to  scale 
eventually  to  decline.  Some  processes  show  increasing,  some  constant, 
and  others  decreasing,  returns  to  scale.  Still  other  processes  may,  over 
different  ranges  of  output,  show  all  three  kinds  of  returns. 

In  Figure  10-5,  returns  to  scale  are  represented  by  reference  to  the 
straight  line  OR  through  the  origin.  Observe  that  if  we  begin  with  any 
input  combination,  such  as  that  represented  by  the  Point  P(xx  =  4, 
x2  =  2),  then  any  proportional  increase  in  both  inputs  must  be  on  the 
line  OR.  For  example,  if  both  inputs  are  doubled,  the  new  input  com¬ 
bination  is  represented  by  the  Point  Q.  Beginning  at  Point  P  if  both  in¬ 
puts  are  increased  3/2  times  (to  xx  =  6  and  x2  =  3)  it  is  seen  that 
output  increases  by  a  factor  of  2  (from  10  to  20) .  Over  this  range  there 
is  increasing  returns  to  scale.  Beginning  at  Q  if  both  inputs  are  increased 
3/2  times  (to  xx  =  12  and  x2  =  6)  output  increases  by  a  factor  of  4/3 
(from  30  to  40)  showing  decreasing  returns  to  scale.  In  general  if 
Dx  3>  D2  )>  D.j  3>  Dx  etc.,  the  process  shows  increasing  returns  to  scale 
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at  all  output  levels.  If  Dx  =  D2  =  D3  =  D4  etc.,  the  process  shows 
constant  returns  to  scale  at  all  outputs.  If  Dx  D->  Ds  D4  etc., 
the  process  shows  decreasing  returns  to  scale  for  all  outputs.  In  the  ex¬ 
ample  of  Figure  10—5  the  process  shows  increasing  returns  to  scale  at 
first,  then  constant  returns  to  scale,  and  finally  decreasing  returns  to 
scale. 

The  question  of  returns  to  scale  is  related  to  the  mathematical  con¬ 
cept  of  a  homogeneous  function.  The  production  function  y  =  f(xx,  x2) 
is  said  to  be  homogeneous  of  Degree  1  if  an  increase  in  all  inputs  by  the 
same  proportion,  say  a,  increases  output  by  the  proportion  a.  That  is, 
the  production  function  is  homogeneous  of  Degree  1 ,  and  therefore  ex¬ 
hibits  constant  returns  to  scale  for  all  outputs,  if 

(10.5)  ay  —  f(axx,  ax 2),  a  >  1  . 

If  the  production  function  is  not  homogeneous  of  Degree  1,  and 
shows  either  increasing  or  decreasing  returns  to  scale,  then 

(10.6)  j 3y  =  f(axx,  ax2~),  a  >  0,  (3  >  0  . 

If  /3  a  we  have  increasing  returns  to  scale,  while  if  /3  <(  a  we  have 
decreasing  returns  to  scale. 

10.8.  The  Cost  Equation  and  Iso-Cost  Contours 

Just  as  the  production  function  is  a  means  of  introducing  essential 
technological  data  into  production  planning,  the  cost  equation  is  a 
means  of  introducing  economic  data  into  production  planning.  In  choos¬ 
ing  the  best  technique  of  production,  the  essential  economic  data  in  the 
decision  are  the  purchase  prices  of  the  productive  inputs.  If  there  are 
only  two  inputs  to  a  process  and  wx  is  the  price  of  input  Number  1  and 
w2  is  the  price  of  input  Number  2,  then  the  total  cost  equation  is 

(10.7)  C  =  w\X\  +  w2x2  . 

The  product  wxx  1  is  the  total  expenditure  on  xx  units  of  input  Number  1, 
while  the  product  w2x2  is  the  total  outlay  on  input  Number  2. 

Equation  ( 10.7 )  can  be  mapped  in  the  plane  of  xx  and  x2  by  con¬ 
sidering  all  those  combinations  of  xx  and  x2  that  can  be  purchased  with 
given  total  outlays.  In  Figure  10—6  is  shown  the  iso-cost  contours  for 
total  outlays  of  $12,  $24,  and  $36  when  wx  =  $4  per  unit  and  w2  =  $6 
per  unit.  The  contour  for  a  total  outlay  of  $12,  for  example,  is  simply 
a  graph  of  the  linear  equation  4xx  +  6x2  =12.  Note  that  lower  iso¬ 
cost  lines  correspond  to  lower  total  cost  outlays. 

Two  important  characteristics  of  iso-cost  contours  should  be  care¬ 
fully  noted.  First,  since  more  xx  cannot  be  purchased  with  a  fixed  total 
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FIGURE  10-6 


Iso-Cost  Contours 


outlay  without  buying  less  x2,  these  contours  slope  down  to  the  right. 
Specifically,  the  numerical  value  of  this  slope  is  given  by  the  ratio  of  the 
price  of  input  Number  1  to  the  price  of  input  Number  2,  that  is: 


(10.8) 


5*2 

dxi 


Wi 

u>i 


In  constructing  iso-cost  contours  and  seeing  how  they  change  in  re¬ 
sponse  to  input  price  changes,  it  is  useful  to  bear  in  mind  that  the  xx 
intercept  of  an  iso-cost  line  is  given  by  the  ratio  C/wx ,  and  the  inter¬ 
cept  is  given  by  the  ratio  C/w2.  These  characteristics  are  shown  in  Fig¬ 
ure  10—7.  An  increase  in  the  price  causes  the  iso-cost  line  to  pivot  in  a 


FIGURE  10-7 


Iso-Cost  Contours — Cost  Changing 
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clockwise  direction  around  the  x2  intercept  point  C/w2.  A  decrease  in 
causes  the  line  to  shift  in  a  counterclockwise  direction  around  the  x2 
intercept  point.  Similarly,  changes  in  w2  cause  the  iso-cost  line  to  rotate 
around  the  intercept  point  C/wx. 

10.9.  The  Least-Cost  Input  Combination 

Our  analysis  has  now  progressed  sufficiently  to  enable  a  solution 
to  be  given  to  one  of  the  basic  problems  of  production  planning.  How 
is  the  input  combination  determined  which  will  allow  a  given  specified 


FIGURE  10-8 

The  Least-Cost  Input  Combination 


output  to  be  produced  at  least  total  cost?  Suppose,  in  general,  that  the 
production  function  is  given  by  y  —  f(xx,  x2)  and  let  the  required  rate 
of  output  by  y  =  y.  Then  the  expression  y  —  f(xu  x2)  defines  one  of  a 
family  of  iso-product  contours  such  as  that  shown  in  Figure  10-8.  This 
contour  represents  the  locus  of  all  input  combinations  (x1}  x2)  that  will 
produce  y  units  of  product.  On  the  same  scale  is  shown  representative 
members  of  the  family  of  iso-cost  lines  given  by  the  total  cost  equation 
C  =  wxx i  +  w2x2.  The  problem  is  to  choose  that  input  combination 
(x/,  x2)  which  will  allow  y  units  to  be  produced,  that  is,  satisfies  the 
relation  y  =  f(xx'\  x2° ),  and  at  the  same  time  renders  cost,  C,  a  mini¬ 
mum.  It  will  be  seen  that  the  combinations  represented  by  the  Points 
P,  N,  M  and  Q  in  Figure  10—8  will,  among  countless  others,  allow  y 
units  to  be  produced.  However,  the  combination  N  is  certainly  better 
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than  P,  since  it  lies  on  a  lower  cost  line  than  does  P.  Similarly,  the  com¬ 
bination  M  is  better  than  either  N  or  P.  If  a  movement  in  the  direction 
of  the  Point  Q  from  M  is  made,  it  is  clear  that  cost  will  increase  since 
higher  iso-cost  contours  correspond  to  larger  total  cost  outlays.  The 
combination  (xf',  x2)  at  M  is  clearly  the  best  as  this  combination  lies 
on  the  lowest  iso-cost  contour  that  will  permit  y  units  to  be  produced. 
The  total  cost  for  this  input  combination  is  C3  dollars. 

This  solution  is  often  referred  to  as  the  tangency  solution,  since 
the  best  combination  occurs  where  the  iso-product  contour  is  just  tan¬ 
gent  to  an  iso-cost  line.  This  requires  that  fi/f2  =  Wx/w2,  where  / 1  = 
marginal  productivity  of  Input  1  and  f2  =  marginal  productivity  of 
Input  2. 

10.10.  The  Minimum  Cost-Output  Relation 

In  the  previous  chapter  the  cost-output  curve  was  derived  for  a 
process  in  which  there  was  only  one  variable  input  and  hence  no  prob¬ 
lem  of  choosing  the  best  input  combination.  In  processes  employing 
two  or  more  substitutable  inputs,  the  situation  is  more  complicated  since 
cost  depends  not  only  on  output  but  the  choice  of  inputs  in  producing 
any  given  output.  Under  the  condition  that  inputs  are  employed  in  the 
best  combinations,  i.e.,  so  as  to  minimize  the  cost  of  producing  each 
level  of  output,  it  is  then  possible  to  derive  a  relationship,  between  min¬ 
imum  total  cost  and  the  level  of  output. 

To  derive  such  a  cost  curve,  consider  the  contour  map  of  Figure 
10— 9A.  Six  iso-product  contours  for  outputs  of  10,  20,  30,  40,  50,  and 
60  are  shown  along  with  the  iso-cost  contours  corresponding  to  the 
minimum  cost  means  of  producing  each  of  these  outputs.  For  example, 
the  minimum  cost  input  combination  for  producing  10  units  is  repre¬ 
sented  by  the  Point  S,  and  the  cost  of  purchasing  that  combination  is 
$30  since  the  iso-cost  line  through  the  Point  S  corresponds  to  an  outlay 
of  $30.  An  output  of  20  units  is  seen  to  be  produced  at  a  cost  of  $40, 
when  the  best  technique  is  used,  and  so  forth.  Given  input  prices  are 
assumed,  therefore  the  iso-cost  lines  are  all  parallel  with  the  same  slopes. 

In  Figure  10— 9 B  the  costs  associated  with  each  of  the  indicated 
levels  of  output  is  shown  plotted.  The  curve  connecting  these  points  is 
the  relationship  between  total  cost  and  output  on  the  assumption  that 
each  level  of  output  is  produced  at  minimum  cost.  If  cost  were  not 
minimized  at  each  output,  a  higher,  and  entirely  different  curve  would 
be  obtained. 

Whether  the  cost  curve  in  Figure  10— 9 B  is  a  short-run  or  long-run 
cost  curve  depends  upon  the  inputs  which  are  considered  variable  in  the 
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FIGURE  I0-9A 
A  Scale  Line 


analysis.  If  xx  and  x2  are  the  only  inputs  to  the  process  and  one  (or 
both)  of  them  are  capital  inputs,  then  our  relationship  is  a  long-run 
cost  curve  or  planning  curve.  If  and  x2  are  both  current  inputs  and 
there  is  one  or  more  capital  inputs  to  the  process  that  are  considered 
fixed  in  drawing  the  xu  x2  contour  map,  then  the  resulting  cost  curve 
would  be  of  the  short-run  variety. 


FIGURE  10-9B 
A  Total  Cost  Curve 
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Suppose  we  consider  a  long-run  interpretation  of  this  cost  curve. 
Then  the  line  SL,  connecting  the  points  representing  the  minimum  cost 
input  combinations  in  Figure  10— 9A,  is  often  called  the  scale  line,  as  it 
shows  the  effect  of  changing  the  scale  of  output  on  the  combination  of 
inputs  which  minimizes  cost.  Both  the  scale  line  and  the  cost  curve  are 
straight  lines  in  the  special  case  of  constant  returns  to  scale  when  the 
production  function  is  homogeneous  of  Degree  1.  Note,  in  comparing 
Figures  10-9 A  and  10— 9B,  that  over  the  range  of  output  for  which  the 
production  function  shows  increasing  returns  to  scale,  the  total  cost 
curve  is  concave  from  below,  that  is,  rises  at  a  decreasing  rate.  This 
means  that  marginal  cost  falls  with  output  in  this  range.  Over  the  range 
of  output  for  which  the  production  function  shows  decreasing  returns 
to  scale,  the  total  cost  curve  is  convex  from  below  and  marginal  cost 
rises.  It  is  seen  therefore  that  the  U-shaped  marginal  cost  curve  can  be 
directly  related  to  returns  to  scale  where  two  substitutable  inputs  are 
employed  in  production. 

10.1 1.  Capital  Inputs  in  the  Production  Function 

Thus  far  the  analysis  of  production  has  not  been  explicit  regarding 
the  period  of  time  during  which  inputs  are  consumed  and  outputs  are 
produced.  In  the  production  function  of  Equation  (10.1)  xx  and  x2  are 
normally  thought  of  as  current  or  flow  inputs,  involving  rates  of  con¬ 
sumption  in  physical  units  per  unit  of  time,  while  y  is  the  rate  of  output 
per  unit  of  time.  The  cost  Equation  ( 10.7)  then  gives  the  cost  of  pro¬ 
duction  per  unit  time.  However,  as  will  be  evident  in  the  next  chapter, 
there  are  many  production  functions  that  arise  in  applied  work  that  re¬ 
flect  substitution  as  between  current  or  flow  inputs  and  capital  or  stock 
inputs.  In  such  cases  the  cost  Equation  ( 10.7 )  cannot  be  written  in  such 
a  simple  form. 

For  example,  suppose  the  production  function  is: 

(10.9)  y  =  f(xi,  X2)  , 

where  xx  is  the  consumption  per  year  of  a  current  input  such  as  labor, 
and  X2  is  the  stock  of  a  capital  good  such  as  some  kind  of  equipment 
used  in  production.  Now,  if  wx  is  the  price  of  input  Number  1,  then 
wxx-i  is  the  total  annual  cost  of  purchasing  xx  man-hours  of  labor  per 
year.  But  if  W2  is  the  price  of  the  durable  machinery  input,  the  product 
W2X2  is  the  investment  outlay  for  X2  units  of  machinery  rather  than  a 
cost  per  year. 

If  no  other  inputs  are  required  by  the  process,  then  the  production 
of  y  units  of  output  per  year  necessitates  an  outlay  of  wxxx  dollars  per 
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year  for  labor,  and  an  investment  outlay  of  W2X 2  dollars  for  machinery. 
Because  the  time  base  for  these  two  types  of  expenditures  is  different, 
they  cannot  be  added  to  give  total  cost  as  was  done  in  Equation  ( 10.7 ) . 
The  investment  sum  W 2X2  must  first  be  converted  to  an  equivalent  cost 
stream,  or  cost  on  current  account.  To  do  this  we  have  to  know  how 
often  the  equipment  has  to  be  replaced. 

Suppose  in  the  first  instance  that  the  equipment  is  of  infinite  du¬ 
rability,  that  is,  never  has  to  be  replaced,  and  that  the  process  is  expected 
to  produce  y  units  of  output  per  year  indefinitely  into  the  future.  This 
assumption  implies  an  infinite  planning  horizon.  Then  if  i  is  the  rate  of 
interest,  we  wish  to  find  the  constant  annual  income  stream  that  has  a 
present  value  of  W2X 2  dollars.  This  is  obtained  by  using  Equation 
(8.8)  in  Chapter  8  in  which  V  =  W  2X2.  That  is,  an  income  stream 
of  i  W2X2  dollars  per  year,  indefinitely  into  the  future,  has  a  present 
value  of  W2X2.  The  annual  cost,  including  invested  capital  is  then 

(10.10)  C  =  W\X\  d-  i  IV 2X2  . 

From  Equation  (10.10)  it  is  seen  that  i  W2  takes  the  place  of  w2  in 
Equation  ( 10.7 ) .  The  unit  investment  cost  of  equipment  is  W2,  but  the 
annual  unit  cost  of  equipment  is  i  W2,  which  sum  can  be  multiplied  by 
X2  and  added  to  the  annual  cost  of  labor  to  give  total  annual  cost. 

The  minimum  cost  input  combination  in  this  case  can  be  deter¬ 
mined  graphically  as  in  Figure  10—8  except  that  w 2  is  replaced  by  i  W 2, 
and  x2  is  replaced  by  X2.  This  procedure  would  yield  a  solution  to  the 
firm’s  long-run  production  planning  problem  and  would  be  relevant 
only  for  a  firm  which  had  not  yet  purchased  any  equipment,  or  for  a 
firm  considering  an  expansion  in  its  existing  equipment  capacity.  Once 
the  investment  in  equipment  is  made,  say  X2  =  X2  units  of  equipment 
are  acquired,  then  the  term  i  W2X2  —  i  W 2X 2  in  Equation  (10.10)  is 
no  longer  variable  with  X2  except  as  changes  in  the  original  capacity 
are  considered.  Once  X2  =  X2  is  fixed,  the  term  i  W 2X2  becomes  a 
fixed  cost,  and  short-run  variations  in  output  can  be  met  only  by  vary¬ 
ing  the  level  of  xx. 

Consider  next  the  case  in  which  the  equipment  has  a  life  of  L 
years,  at  the  end  of  which  time  all  units  have  to  be  replaced.  Let  it  again 
be  assumed  that  the  process  is  expected  to  produc  a  constant  flow  of 
output,  y  per  period,  indefinitely  into  the  future.  Under  these  conditions 
the  firm,  faced  with  the  long-run  decision  of  determining  the  volume 
of  equipment  capacity  to  install,  must  incur  an  initial  investment  outlay 
of  W2X2  dollars,  and  thereafter  a  replacement  investment  outlay  of 
W2X2  dollars  every  L  years.  The  initial  investment  outlay  has  a  present 
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value  (at  the  beginning  of  the  operation)  of  W2X 2  dollars.  The  first 
replacement  outlay  has  a  present  value  of  W2X2(1 i)'L  dollars, 
if  i  is  the  rate  of  interest  [see  Equation  (8.4)  of  Chapter  8].  The  sec¬ 
ond  replacement  outlay  has  a  present  value  of  W 2X2(  1  +  i)  dollars, 
and  so  forth,  indefinitely  into  the  future.  The  present  value  of  all  future 
investment  outlays  is,  therefore, 

W2X2  +  PC2X2(1  +  f)~L  +  W2X2(  1  +  t)~iL  +  .  .  . 

This  expression  is  a  simple  geometric  progression  with  constant  ratio 
(1  +  i )  ~L,  which  can  be  summed  to  give: 

W2X2 

l  -  (1  +  TyL  ' 

This  sum  can  in  turn  be  converted  into  its  equivalent  constant  income 
stream  if  it  is  multiplied  by  i  {see  Equation  (8.8)  of  Chapter  8].  There¬ 
fore,  the  equivalent  annual  cost  of  all  future  investment  outlays  for  X2 
units  of  equipment  is  simply, 

i  W2X2 

1  -  (1  +  0~L  ’ 

and  the  equation  for  total  annual  cost  for  this  case  can  be  written 

(10.11)  C  =  u>ixi  +  1  • 

From  Equation  (10.11)  we  see  that  for  equipment  requiring  replace¬ 
ment  every  L  years,  the  unit  annual  cost  of  equipment  is, 

i  W2 

i  -  (1  +  0~L  ’ 

which  replaces  w2  in  Equation  (10.7)  and  i  JET  in  Equation  (10.10). 
With  these  modifications,  the  minimum  cost  input  combination  can  be 
determined  as  in  Figure  10-8.  That  is,  given  the  rate  of  output,  y,  the 
life  of  equipment  L,  the  interest  rate  i,  the  price  of  capital  W2,  and  the 
price  of  labor  u>x,  we  can  determine  x^  =  x°  and  X2  =  X2°. 

10.12.  The  Input-Output  Equilibrium  of  the  Firm 

From  the  analysis  of  this  chapter  and  the  preceding  one,  it  is  now 
possible  to  set  forth  the  complete  conditions  for  the  simultaneous  de¬ 
termination  of  the  firm’s  best  input  combination  and  best  rate  of  output. 

It  has  been  shown  that  a  necessary  condition  for  determining  the 
best  input  combination  is  to  adjust  the  employment  of  the  two  inputs 
until  the  ratio  of  their  marginal  productivities  is  equal  to  the  ratio  of 
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their  respective  prices,  that  is,  until  —  W\/w2.  If  this  condition 
is  put  in  the  equivalent  form 


(10.12)  ^ 
h 


W<1 

ft 


y 


it  can  be  given  a  very  useful  interpretation.  Since  f\  =  df/ dx \  is  the 
rate  at  which  output  increases  with  increases  in  the  use  of  input  Number 
1,  while  u>\  is  the  unit  cost  of  increasing  input  Number  1,  it  follows  that 
the  ratio  wjf\  measures  the  rate  at  which  cost  increases  as  a  result  of 
increasing  output  by  employing  more  of  input  Number  1.  Stated  dif¬ 
ferently,  it  is  simply  the  marginal  cost  (with  respect  to  output)  of  em¬ 
ploying  input  Number  1.  Similarly,  the  ratio  w2/f2  measures  marginal 
cost  of  employing  input  Number  2.  Therefore  the  condition  (10.12) 
states  that  the  two  inputs  are  employed  in  their  best  combination  when 
their  marginal  costs  are  equal,  and  in  equilibrium,  these  two  ratios  are 
interpreted  as  marginal  (production)  cost,  dC/dy  (or  MC)  in  Chap¬ 
ter  9- 

Under  this  interpretation  we  can  write 


f 


w  1 

A 


W  2 

A 


However,  in  Chapter  9,  Equation  (9.7),  it  was  shown  that  a  nec¬ 
essary  condition  determining  the  profit  maximizing  rate  of  output  was 
for  marginal  revenue  to  equal  marginal  cost,  that  is 


(10.14) 


dR  =  dC 
dy  dy 


Therefore,  from  (10.14)  and  (10.13)  we  have 


(10.15) 


dR  _  w\ 
dy  fi 


w  2 


The  second  equality  is  necessary  to  insure  operation  at  least  cost,  while 
the  first  equality  is  necessary  for  profit  maximization,  taking  account  of 
demand  effects.  In  this  equation,  remember  that  marginal  revenue 
dR/ dy ,  depends  upon  output  y,  while  the  marginal  productivities  h 
and  /2  depend,  in  general,  on  xx  and  x2.  Therefore  (10.15)  supplies  us 
with  two  equations  relating  the  three  decision  variables  y,  xu  and  x2.  A 
third  relation  is  necessary  to  determine  completely  best  input-output 
production  policy.  This  relation  is  the  production  function 

(10.16)  y  =  f(x  1,  at2)  . 
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Equations  (10.15)  and  (10.16)  together  determine  the  firm’s  optimal 
production  level  and  the  best  technique  for  achieving  that  output. 

APPENDIX:  THE  THEORY  OF  COST  AND  PRODUCTION— MATH¬ 
EMATICAL  ANALYSIS 

The  theory  of  cost  and  production  was  developed  by  graphical  methods 
in  the  main  body  of  this  chapter.  Such  methods  have  their  greatest  usefulness 
in  helping  us  to  understand  the  theory,  but  are  not  suitable  for  computational 
purposes  when  the  production  function  involves  more  than  three  variables. 
This  Appendix  is  concerned  with  a  mathematical  analysis  of  the  theory. 

10.A.1 .  Mathematical  Statement  of  the  Theory  of  Cost  and 
Production 

Again,  let  us  consider  the  three  variable  production  function, 

(10. A. 1)  y  =  f(x i,  Xi), 

and  the  total  cost  equation 

(10. A. 2)  C  =  u>iX\  -|-  w2x2  d-  F  . 

For  generality  a  fixed  cost  element,  F,  is  included  in  the  total  cost  equation.  If 
there  are  only  two  inputs  to  the  process  then  of  course  F  is  zero.  If  there  are 
more  than  two  inputs,  only  two  of  which  are  being  considered  as  variables,  then 
F  stands  for  the  cost  of  the  fixed  inputs.  Mathematically,  the  problem  of  least- 
cost  production,  is  to  minimize  the  cost  Equation  (10.A.2)  subject  to  the 
constraint  y  —  y  (a  constant)  in  Equation  (10.A.1).  (In  other  words,  we 
minimize  the  cost  of  producing  a  given  output,  y.)  This  is  a  constrained  mini¬ 
mization  problem.  One  way  of  finding  necessary  conditions  for  a  minimum  is 
to  porform  differential  variations  in  y  =  f(x  1,  x2)  and  C  =  u>\X\  +  w2x2  -f  F. 
We  have,  from  the  production  function, 

(10. A. 3)  dy  =  dy  =  -~dx  1  +  -~^dx 2  =  fidx\  +  fndx2  =  0  . 

OXi  0X2 

Equation  (10. A. 3)  describes  differential  movements  in  X\  and  x2,  that  will 
produce  a  constant  output.  It  states  in  differential  form  that  a  given  output 
objective  is  to  be  achieved,  i.e.,  differential  alterations  in  Xi  and  x2  must  be 
constrained  to  move  along  a  given  iso-product  contour. 

Also  we  have,  from  the  cost  equation 

(10. A. 4)  dC  =  Widxi  +  w2dx2  , 

which  describes  the  effect  on  C  of  differential  adjustments  in  x\  and  xo.  Now, 
if  we  are  to  find  the  point  at  which  cost  is  a  minimum  it  is  necessary  (but  not 
sufficient)  that  dC  —  0.  That  is,  we  want 

(10. A.  5)  dC  =  w\dx\  +  w2dx2  =  0  , 

which  expresses  the  condition  that  incremental  adjustments  in  X\  and  x2  causes 
no  net  change  in  total  cost. 
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From  (10.A.3)  and  (10.A.5)  we  can  write: 


(10. A. 6) 


dX2 

dxi 


dxi  _  fi  _  w\  W\ 

dx i  y  =  y  f2  wi  fi 


W  2 

U 


or 


Zl  =  A. 

W\  W-I 


This  condition  is  often  called  the  marginal  condition  for  choosing  the  best 
technique  of  production.  It  states  that  the  marginal  rate  of  substitution  of  Xi 
for  x-2  must  equal  the  ratio  of  the  price  of  Xi  to  the  price  of  Xo-  In  the  form 
f\/w\  —  f<2./ W2  the  condition  states  that  cost  is  at  a  minimum  if  we  employ 
inputs  Number  1  and  Number  2  up  to  the  point  at  which  the  last  dollar’s 
worth  of  input  Number  1  yields  the  same  addition  to  output  as  the  last  dollar’s 
worth  of  input  Number  2.  Since  fi  and  fo  are  in  general  functions  of  both  xi 
and  X2,  the  condition  f\/w\  —  /2/W2  defines  a  relationship  between  xx  and 
Xo-  This  relationship  is  simply  the  locus  of  the  points  of  tangency  between  the 
iso-product  and  iso-cost  contours,  i.e.,  the  scale  line  shown  in  Figure  10-9A. 

Conditions  similar  to  that  in  (10.A.6)  are  obtained  when  there  are  more 
than  two  inputs.  If  we  had  n  inputs,  there  would  be  n  —  1  conditions  of  the 
form: 


(10.A.7)  —  =  — 

W\  w  2 


fn 

Wn 


If  we  solved  the  equation  f\/w\  —  fo/w?  together  with  the  production  function 
constraint  y  =  f  (x\,  x 2)  we  could  obtain  X\  and  Xo°,  the  quantities  of  the  two 
inputs  which  will  simultaneously  produce  y  —  y  and  minimize  cost.  Graphically 
this  solution  would  amount  to  finding  the  intersection  of  the  scale  line  with 
the  particular  iso-product  contour  for  y  —  y.  The  solution  values  X\  and  x-T  so 
obtained  will  be  functions  of  the  prices  W\  and  W2,  and  the  output  level  y,  i.e. 


00.A.8)  ft  “ 

lx2°  =  h-RWu 


where  the  h' s  merely  stand  for  functions. 

By  substitution  into  (10.A.2)  we  get 


(10.  A. 9)  C  =  wihi(wi,  wi,y )  +  wzhiQwi,  w?.,  y)  +  F  , 

which  shows  how  the  minimum  attainable  cost  of  production  depends  upon 
input  prices  and  the  level  of  output. 

There  is  another  somewhat  more  elegant  mathematical  method  for 
solving  constrained  minimization  (or  maximization)  problems,  known  as  the 
Lagrange  multiplier  method.  By  this  method  expression  (10.A.2)  is  mini¬ 
mized  subject  to  the  constraint  in  (10.A.1)  by  forming  a  new  expression  to  be 
minimized,  call  it  <f>  of  the  form 


(10. A.  10)  <j>  =  w\Xi  +  W2X2  +  F  +  Ajjy  —  f(_x j,  X2)]  , 

where  A  is  called  a  Lagrange  "undetermined”  multiplier.  This  expression  for 
c f >  can  be  regarded  as  a  function  of  the  three  variables  x\,  X2  and  A,  and  neces¬ 
sary  conditions  for  a  minimum  of  </>  can  be  obtained  by  setting  the  partial 
derivatives 
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equal  to  zero.  This  gives 


d(p 

dxi 


w\  —  A/i  =  0  . 


(10.  A. 11) 


d</> 

dX2 

d<fi 

ax 


=  Wt  —  X/2  =  0  , 

=  y  -  Kxu  at2)  =  o  . 


The  first  two  conditions  in  ( 10. A.ll)  can  be  written  in  the  form 


(10.  A. 12)  ^  =  ^  =  X, 

Ji  J  2 

which  will  be  recognized  to  contain  the  condition  previously  obtained  in 
(10.A.6).  The  last  condition  in  (10.A.11)  is  simply  the  production  function 
constraint.  Therefore,  the  simultaneous  solution  of  the  three  equations  in 
(10.A.11)  yields  immediately  the  best  input  combination  Xj°  and  x2°,  and  a 
value  for  X  whose  interesting  interpretation  is  developed  in  the  next  section. 


10. A. 2.  The  Relation  between  Cost  Minimization  and  Profit 

Maximization 


In  Chapter  9  on  page  130  it  was  shown  that  the  profit  maximizing  rate 
of  output  is  the  one  which  equates  marginal  revenue  and  marginal  cost,  i.e., 
dR/dy  —  dC/dy.  In  (10.A.6)  above  we  have  developed  a  condition  for  cost 
minimization  in  the  choice  of  the  quantities  of  each  of  two  inputs  to  employ. 
These  two  sets  of  conditions  can  be  combined  to  determine  simultaneously  the 
best  rate  of  output  and  best  quantities  of  inputs  to  employ. 

To  show  this  we  need  to  relate  marginal  cost  dC/dy  to  the  condition 
( 10.A.6)  or  (10.A.7).  In  general,  by  taking  total  derivatives,  the  ratio  of  a 
small  variation  in  cost  dC  to  a  small  variation  in  output  dy  can  be  written 


(10. A. 13)  -j- 
dy 


W\dx\  +  widx-i 
fidxt  -f-  fidxi 


Now,  if  only  variations  in  output  which  are  made  at  least  cost  are  to  be 
considered,  it  is  necessary  to  impose  the  conditions  (10. A. 12).  If  these  condi¬ 
tions  are  written  fi  —  wx/\  and  =  Wo/X  and  substituted  in  (10.A.13),  we 
get 


dC  W\dx\  +  wxdxi 
(10.  A. 14)  -j-  =  —j — -r - -T- 

dy  W\dx\  -f-  ii'idxt 

x~  X 


(W\dx\  +  w-idx-i  \  ^  ^  to 2  iv i 

tv  id x  i  +  widxj  -  77  • 


Hence,  it  has  been  shown  that  if  the  least  cost  input  combination  is  em¬ 
ployed  at  each  level  of  output,  then  X,  the  Lagrange  multiplier  is  equal  to 
marginal  cost,  and  marginal  cost  is  equal  to  the  ratios  W\/f\  and  tv^/f-i-  The  full 
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conditions  for  determining  the  optimum  rate  of  output  and  optimum  employ¬ 
ments  of  each  of  two  inputs  are  thus 

(10. A. 15) 

dy  f  i  /2 

The  ratios  of  the  prices  of  each  input  to  their  marginal  productivities  must  be 
equal  to  each  other,  and  to  marginal  revenue. 


10. A. 3.  An  Example 

In  order  to  illustrate  the  above  theory,  suppose  the  production  function 
has  the  simple  form: 

(10.  A.  16)  y  =  &(jx\xTjn  , 

and  let  the  input  prices  be  W\  —  $0.25,  —  $2,  and  F  =  $50.  Hence: 

=  IxC'W  ,  and  p-=  2xi'l3xf213  . 

OX  1  OX 2 

If  we  substitute  these  marginal  productivity  functions  and  the  above  prices 
into  the  conditions  (10.A.6)  then 


(10. A. 17)  xi  =  —X2  =  8*2  . 

W\ 


Solving  ( 10.A.16)  and  (10.A.17)  for  Xi  and  *2  gives 


corresponding  to  (10.A.8.)  above.  For  each  output  y,  (10.A.17)  gives  the 
combination  of  X\  and  xo  which  will  minimize  cost. 

The  relationship  between  minimum  total  cost  and  the  level  of  output  can 
be  obtained  by  substitution  from  (10.A.18)  into  the  cost  equation  (10.A.2) 
as  follows: 

(\  1/2  /  \  3/2 

—)  \^J  +  50  = 

4T+»- 

Note  from  (10.A.19)  that  marginal  cost  is  given  by 

(10.A.20)  f  ■ 

In  ( 10.A.14)  it  was  proved  that  marginal  cost  must  equal  the  ratio  of 
each  input  tg  its  marginal  productivity  if  the  inputs  are  employed  in  their 
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best  combinations.  Let  us  then  evaluate  W\/f\  and  w2/f2  for  this  example,  by 
substitution  from  (10.A.18).  The  result  is: 


(10.A.21) 


f 

W\ 

.25 

=  k( 

y 

h 

2*^/,*2,', 

\12 

W<i 

2 

=  vJ\ 

y 

9/2 

IxC'xp" 

J2 

1/2 


1/2 


which  is  equal  to  marginal  cost  as  expected. 

Now  assume  that  the  price  of  the  product  is  p  —  2.  Then  total  revenue 
R  =  2 y.  We  can  determine  the  profit-maximizing  rate  of  output  from  the  con¬ 
dition  that  marginal  cost  equals  marginal  revenue  as  follows: 

O0.A.22)  f  =  y{£)  =  f  =  2,  or,  =  192  . 


QUESTIONS  AND  EXERCISES 

1.  Show  graphically  that  if  two  inputs  are  perfect  substitutes,  then  depending 
upon  the  relative  prices  of  the  inputs,  least-cost  production  requires  either 
the  one  or  the  other  input  to  be  used.  Under  what  conditions  would  a  firm  be 
indifferent  as  to  which  of  the  inputs  it  used? 

2.  Show  that  if  two  inputs  each  have  to  be  used  in  fixed  proportion  to  output, 
then  the  input  combination  for  least  cost  production  is  not  affected  by  the 
relative  prices  of  the  inputs. 

3.  If  the  production  function  is  given  by  y  —  Ax%xo  +  B,  where  A  and  B  are 
constants,  W\  is  the  price  of  input  No.  1,  and  w2  is  the  price  of  input  No.  2, 
determine  expressions  for  the  amounts  of  xi  and  *o  which  will  minimize  the 
cost  of  producing  y.  Determine  total  cost  as  a  function  of  y  under  these  con¬ 
ditions. 

4.  Repeat  Question  3  assuming  the  production  function  is  y  =  Ax i*22. 

5.  Which  of  the  following  production  functions  show  increasing  returns  to 
scale?  Decreasing  returns?  Constant  returns? 

(1)  y  —  Axiix2i  . 

(2)  y  =  34*  +  10  . 

(3)  y  =  Ax:x2  . 

(4)  y  =  3*i  +  5*2  ■ 

(5)  y  =  Ax  1**2*  • 

(6)  y  =  V  —  Ax  12 3 4 5 6  —  Bx 22  +  C*i*2  . 

6.  The  production  function  for  a  heat  transmission  process  is 

280 

yXx  .01381  -  .000595X2  ’ 

where  *t  is  heat  input  rate,  y  is  heat  output  rate,  and  X2  is  quantity  of 
insulation.  Sketch  the  iso-product  contour  for  y  =  10,000.  Show  that 
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OX  i 


dy 


>  0  ,  and 


dX2 


<  0. 


dX2  "  ~  ’  dxi 

7.  A  firm  has  two  plants.  Plant  1  has  a  variable  cost  curve  C\(y\),  where  y2 
is  output.  Plant  2  has  variable  costs  Cziyz),  where  y2  is  output.  For  a  given 
total  output  y  =  yi  +  y 2,  deduce  conditions  for  a  minimum  total  cost  alloca¬ 
tion  of  production  between  the  two  plants. 


THE  THEORY  OF  COST 
AND  PRODUCTION 
CONTINUED:  APPLICATIONS 

It  is  beyond  the  scope  of  the  present  book  to  go  into  the 
construction  of  production  functions  for  entire  firms  making  products 
involving  many  complicated  processes  and  stages.  However,  there  is 
nothing  to  prevent  us  from  showing  how  possibilities  of  input  substitu¬ 
tion  arise  in  several  simple,  and  familiar,  processes  of  production.  The 
actual  algebraic  form  of  the  production  function  for  a  few  processes 
will  be  stated,  while  for  other  more  complicated  processes,  the  tech¬ 
nological  basis  for  input  substitution  will  be  explained  to  give  the  reader 
some  idea  of  the  breadth  of  applications  of  production  theory.  Some 
examples  of  how  such  production  functions  can  be  derived  from  tech¬ 
nological  data  and  equations  are  presented  in  the  Appendix  to  this 
chapter. 

11.1.  Agricultural  Production  Functions 

Some  of  the  earliest  pioneering  work  in  the  empirical  study  of 
production  functions  was  done  in  the  field  of  agriculture  where  there 
is  a  firm  biological  basis  for  expecting  output  to  depend  in  an  important 
way  on  the  combinations  of  feed  or  fertilizer  nutrients  employed  in 
the  production  of  meat  and  crop  products.  In  the  production  of  corn 
and  other  grain  crops,  the  two  fertilizer  nutrients,  nitrogen  and  phos¬ 
phate,  are  important  determinates  of  crop  yields.  For  example,  one  care¬ 
fully  controlled  experiment  in  corn  fertilization  yielded  the  following 
production  function:1 

(H.l)  y  =  _ 

-5-68  -  0.32x1  -  0.42x2  +  6.35V*!  +  8.52\^  +  0. 34v/x^  , 
where  xx  =  pounds  of  nitrogen  applied  per  acre  per  year,  xt.  =  pounds 
of  phosphate  applied  per  acre  per  year,  and  y  =  yield  of  corn  in  bushels 
per  acre  per  year.  In  this  application  both  inputs  are  current  inputs.  The 

1  See  Earl  O.  Heady,  "An  Econometric  Investigation  of  the  Technology  of  Agricul¬ 
tural  Production  Functions,”  Econometrica,  April,  1957,  p.  252. 
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student  can  readily  verify  that  Equation  (11.1)  possesses  the  charac¬ 
teristics  of  a  production  function  as  set  forth  in  Chapter  10.  The  iso¬ 
product  curves  for  output  rates  of  40,  60,  80,  100,  and  120  bushels 
per  acre  are  shown  in  Figure  11—1. 

Given  this  production  function  and  the  prices  of  nitrogen  and 
phosphate  fertilizer,  the  least-cost  combination  of  the  two  fertilizers 

FIGURE  11-1 

Iso-Product  Contours  for  Corn  Production 


can  be  determined  for  any  desired  corn  yield.  Suppose,  for  example, 
that  nitrogen  costs  20  cents  per  pound,  and  phosphate  costs  10  cents 
per  pound.  Then  the  iso-cost  lines  have  a  slope  of  — 2.  If  the  production 
target  is  80  bushels  per  acre,  then  the  least-cost  input  combination  is 
the  point  of  tangency  between  the  iso-cost  line  AB  and  the  iso-product 
contour  for  an  output  of  80,  or  Point  P  as  shown  in  Figure  11—1.  The 
solution  is  75  pounds  of  phosphate  per  acre  and  40  pounds  of  nitrogen. 
If  the  price  of  nitrogen  were  to  fall  to  7.5  cents  per  pound  and  the  price 
of  phosphate  were  to  rise  to  17.5  cents  per  pound,  it  would  pay  to  sub¬ 
stitute  nitrogen  for  phosphate  in  the  fertilizer  dose.  The  new  equilib- 
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rium  would  be  at  0  using  45  pounds  of  phosphate  and  70  pounds  of 
nitrogen. 

The  production  functions  for  numerous  other  agricultural  prod¬ 
ucts  have  been  determined  for  a  variety  of  conditions.  The  production 
of  alfalfa  has  been  related  to  the  potash  and  phosphate  fertilizers  used, 
pork  production  has  been  related  to  the  quantities  of  soybean  oilmeal 
and  corn  used  as  feed,  and  milk  production  has  been  related  to  such  feed 
variables  as  forage  and  grain  concentrate.  Such  production  function 
studies  have  made  major  contributions  to  rational  production  planning 
in  agriculture. 

1 1 .2.  Transportation  Production  Functions 

Two  examples  of  production  functions  in  the  transportation  area 
arise  in  connection  with  the  transmission  of  natural  gas  by  pipeline, 
and  the  transmission  of  electricity  by  power  line.  A  complete  economic 
analysis  of  these  processes  is  far  from  simple,  but  certain  aspects  of  the 
production  problems  associated  with  these  processes  can  be  studied  by 
means  of  the  three  variable  production  function. 

The  process  of  electrical  transmission  can  be  simplified  by  assum¬ 
ing  that  there  are  just  two  major  inputs,  electrical  energy  (at  the  power 
plant  source)  and  transmission  cable.  The  output  is  electrical  energy 
at  the  consumer  end  of  the  power  line.  The  schematic  diagram  in  Fig¬ 
ure  1 1—2  illustrates  various  components  of  the  productive  process.  In 
this  conception  of  the  process,  note  that  the  two  inputs  are  of  a  funda¬ 
mentally  different  character.  Cable  is  a  capital  good,  a  "stock”  input, 
that  is  not  consumed  as  output  is  delivered.  The  electrical  energy  input 
is  a  flow  input  with  respect  to  time,  and  is  "consumed”  continuously  as 
output  is  delivered.  The  process  involves  one  current  and  one  capital 

FIGURE  11-2 

The  Electrical  Transmission  Process 
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input;  therefore  the  analysis  of  Section  10.10  in  the  preceding  chapter 
is  relevant  to  this  application. 

In  analyzing  this  process  the  first  step  is  to  choose  units  of  meas¬ 
urement  for  the  output  and  inputs.  The  obvious  way  to  measure  electri¬ 
cal  energy  input  and  output  is  in  kilowatt-hours.  If  the  distance  over 
which  electrical  energy  is  to  be  transported  is  fixed,  then  variation  in  the 
"quantity”  of  cable  can  only  occur  by  virtue  of  the  possibility  of  choos¬ 
ing  among  different  wire  sizes  in  the  design  of  the  power  line.  Hence, 
the  variable  "cable”  could  be  measured  by  its  cross-sectional  area,  or, 
since  both  cable  weight  and  volume  is  proportional  to  its  area,  cable 
could  be  measured  in  either  pounds  or  cubic  feet.  Using  these  input 
measures,  what  are  the  substitution  possibilities  between  cable  and  elec¬ 
trical  energy  input  and  why  do  they  arise?  To  answer  this,  suppose  a 
given  quantity  of  electrical  energy  is  to  be  delivered  to  customers.  This 
requirement  can  be  met  with  an  almost  unlimited  number  of  different 
combinations  of  the  two  inputs.  It  is  a  well-known  engineering  phe¬ 
nomena  that  the  resistance  of  a  transmission  wire  to  the  flow  of  elec¬ 
tricity  is  greater  the  smaller  is  the  cross-sectional  area  of  the  wire.  But, 
the  greater  the  resistance  of  the  wire,  the  greater  the  energy  loss  from 
heat  generated  in  the  wire.  Therefore,  the  smaller  the  area  of  the  wire 
(or  the  smaller  the  volume  or  weight  of  wire  used)  the  greater  must 
be  the  input  of  electrical  energy  to  meet  any  specified  level  of  electrical 
energy  output.  Hence,  the  greater  the  input  of  wire,  the  less  is  the 
energy  lost  in  transmission,  and  therefore  the  smaller  is  the  input  of 
electrical  energy  required  to  meet  any  level  of  output. 

An  iso-product  contour  for  the  process,  as  described,  is  shown  in 
Figure  11—3.  x x  is  the  kilowatt-hour  input  of  electrical  energy,  and  X2 
is  the  quantity  of  wire  used  (in  cubic  feet  for  example) .  If  this  contour 
is  for  an  output  of  10,000  kilowatt-hours,  then  the  larger  is  X2,  the 
nearer  will  the  contour  approach  xx  =  10,000,  since  larger  wire  im¬ 
plies  lower  energy  loss  in  transmission.  But  no  matter  how  large  X2 
is,  an  output  of  10,000  kilowatt-hours  could  never  be  produced  with 
less  than  10,000  kilowatt-hours  input.  A  lower  bound  is  thus  set  upon 
the  extent  to  which  wire  can  be  substituted  for  electricity  in  this  process. 

If  wx  is  the  unit  cost  of  generating  energy,  then  wxx x  is  the  total 
cost  of  electrical  power  input  per  unit  of  time.  If  W2  is  the  unit  cost 
of  cable  in,  say,  cents  per  cubic  foot,  then  W2X2  is  the  total  investment 
in  cable.  Therefore,  the  cost  of  one  input  involves  an  outlay  per  unit 
time,  the  other  is  a  one-shot  investment  outlay,  and  the  two  cannot  be 
added  without  conversion  to  an  equivalent  base.  It  is  assumed  that 
transmission  cable  lasts  indefinitely,  does  not  deteriorate  with  use  and 
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FIGURE  11-3 

Iso-Product  Contours  for  Electrical  Transmission 
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requires  no  upkeep,  then  the  investment  outlay  for  cable  provides  cap¬ 
ital  services  indefinitely  into  the  future.  Under  these  assumptions,  Equa¬ 
tion  (10.10)  in  Chapter  10  gives  the  total  annual  cost  of  operating  the 
process,  that  is 

(11.2)  C  —  iv\Xi  -p  i  W 2X2  • 

If  electrical  energy  is  valued  at  $0.05  per  kilowatt  hour,  i  =  6  per  cent 
and  W2  =  $1.00  per  pound,  then  total  cost  is:  C  —  .05at  +  .0 6X2  dol¬ 
lars  per  year. 

The  transmission  of  gas  by  pipeline  has  many  close  similarities 
with  power-line  transmission,  and  could  be  analyzed  in  a  similar  way. 
In  order  to  emphasize  a  somewhat  different  aspect  of  transmission  proc¬ 
ess  problems  the  gas  transmission  process  will  be  simplified  by  consid¬ 
ering  only  the  two  inputs,  compressor  capacity  and  pipeline  capacity. 
Compressor  or  pumping  capacity,  XL>  will  be  measured  in  horsepower, 
while  pipe  capacity  X,  could  (as  in  the  case  of  transmission  cable)  be 
measured  by  either  cross-sectional  area  or  weight,  for  a  given  length  of 
pipeline. 

The  mechanism  whereby  compressor  horsepower  and  pipe  size 
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are  substitutable  is  very  similar  to  the  character  of  the  substitution  pos¬ 
sibilities  arising  in  power-line  transmission.  The  smaller  the  pipe  used, 
the  greater  the  energy  loss  in  the  form  of  heat  due  to  friction  in  the 
pipe,  and  therefore  the  greater  the  compressor  horsepower  necessary  to 
pump  gas  through  the  pipeline.  The  iso-product  contours  for  a  partic¬ 
ular  gas  transmission  process'  are  shown  in  Figure  11-4. 


FIGURE  11-4 

Iso-Product  Contours  for  Gas  Transmission 
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11.3.  Manufacturing  Process  Functions 

The  tool  engineer  is  continually  confronted  with  problems  of  de¬ 
termining  the  most  economical  cutting  speed  for  machine  tools,  com¬ 
puting  the  power  requirements  of  machine  tools,  and  estimating  the 
consumption  of  cutting  tools  through  wear  and  breakage.  Such  prob¬ 
lems  are  essentially  economic  in  character,  in  the  sense  that  cost  is  typi¬ 
cally  used  as  the  criterion  for  determining  the  best  engineering  method 
or  design.  Many  of  these  problems  involve  input  substitution  possibil¬ 
ities  and  can  be  analyzed  using  the  tools  of  production  theory. 

2  See  Hollis  B.  Chenery,  "Engineering  Production  Functions,”  Quarterly  Journal  of 
Economics,  November,  1949,  p.  524.  The  authors  are  indebted  to  the  Harvard  University 
Press  for  permission  to  use  Figure  11—4. 
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For  example,  it  is  well  known  that  in  metal-cutting  processes, 
such  as  drilling,  milling,  turning,  and  so  forth,  the  life  of  cutting  tools 
depends  on  cutting  speed.  Due  to  this  technological  phenomenon  it  is 
possible  to  substitute  machines  for  cutting  tools  in  metal  fabrication 
processes.  Any  specified  output  of  finished  manufactured  pieces  can  be 
produced  by  using  fewer  machines,  and  increasing  the  cutting  speed  of 
the  machines.  This  reduces  the  stock  of  machine  requirements  but  the 
consumption  of  cutting  tools  increases  due  to  the  greater  cutting  speed. 
Consequently,  by  appropriate  variation  in  cutting  speed,  it  is  possible 
to  substitute  cutting  tools  for  machines  or  machines  for  cutting  tools. 
If  X\  represents  the  consumption  of  cutting  tools  per  month,  X2  repre¬ 
sents  the  stock  of  machine  tools  used,  and  y  represents  the  output  of 
finished  pieces  per  month,  then  the  form  of  the  production  function  for 
this  process  can  be  written, 

(11.3)  y  =  AxfXi1-11  A>0;0<a<l, 

where  A  and  a  are  constants  depending  upon  the  amount  of  material 
that  has  to  be  cut  to  produce  a  finished  piece,  the  type  of  metal  being 
machined,  the  hardness,  strength,  and  other  properties  of  the  cutting 
tools,  and  other  technical  factors.  The  derivation  of  this  function  from 
engineering  data  is  shown  in  the  Appendix.  The  constant,  a,  in  Equa¬ 
tion  (11.3)  is  usually  quite  small,  varying  in  value  from  0.05  to  0.25. 
From  the  form  of  Equation  (11.3)  it  will  be  evident  that  tool  con¬ 
sumption  and  the  stock  of  machines  are  substitutes  over  a  broad  range. 
Also  note  that  the  process  shows  constant  returns  to  scale,  that  is,  if 
both  inputs  are  increased  in  the  same  proportion  output  is  increased  by 
that  same  proportion. 

Processes  for  the  manufacture  of  chemicals  and  petroleum  prod¬ 
ucts  frequently  exhibit  very  complex  input  substitution  possibilities. 
For  example  in  many  chemical  reactions  the  percentage  yield  of  prod¬ 
uct  for  given  "charges,”  as  they  are  called,  of  raw  material  reactants, 
can  be  increased  by  supplying  heat  to  the  process.  Increasing  the  per¬ 
centage  yield  means  that  less  of  the  raw-material  reactants  are  required 
to  produce  any  specified  amount  of  product.  Hence,  increasing  the  heat 
supplied  to  the  chemical  reaction  saves  on  raw-material  reactants.  This 
implies  substitution  between  raw  materials  and  fuel  for  each  level  of 
output. 

APPENDIX 

The  purpose  of  this  Appendix  is  to  show  how  the  production  functions 
for  the  transmission  of  electrical  energy,  and  for  metal-cutting  processes,  dis- 
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cussed  in  the  main  body  of  this  chapter,  can  be  derived  from  engineering  laws, 
under  simplified  assumptions.  For  example,  to  simplify  the  power-line  problem 
the  analysis  will  assume  that  the  electrical  energy  produced  is  in  the  form  of 
direct  rather  than  alternating  current. 


1 1  .A.  1 .  Production  of  Electrical  Energy 

If  Po  is  the  power  output  required  of  a  transmission  line,  P{  is  the  power 
input  at  the  generating  end  of  the  line,  and  Pl  is  the  power  loss  in  transmission 
due  to  resistance  in  the  line,  then  the  fundamental  energy-balance  equation 
underlying  the  process  is 

(11. A. 1)  Po  =  Pi  -  PL- 


This  equation  simply  states  the  fundamental  physical  principle  of  the  conserva¬ 
tion  of  energy.  The  power  output  of  the  system  must  equal  the  power  input 
less  all  power  losses. 

From  the  laws  governing  the  behavior  of  electricity  in  circuit  networks, 
if  7  is  the  electric  current  flow  in  the  line,  and  R  is  the  electrical  resistance  of 
the  line,  then 

(11. A. 2)  PL  =  PR  . 

Or,  if  E0  is  the  fixed  voltage  at  which  customers  require  power  to  be  delivered 
to  them,  then,  for  direct  current 

(11. A. 3)  Po  =  PoIorZ  = 

E  o 

from  the  principles  of  electric  circuits.  Substituting  for  I  from  (11.A.3)  into 
(11.A.2)  gives 

(11.A.4) 


The  resistance  R  of  a  transmission  cable  is  related  to  the  cross-section  area 
of  the  cable,  A,  the  round-trip  length  of  the  line,  which  is  2 L  for  a  line  L  feet 
long,  and  what  is  called  the  coefficient  of  conductivity  of  the  wire,  a,  as  follows: 


(11. A. 5) 


Observe  that  cable  resistance  is  inversely  proportional  to  its  cross-sectional  area. 
In  Equation  (11.A.5),  L  can  be  regarded  as  fixed,  while  cr  can  be  regarded  as 
fixed  once  the  cable  material  is  chosen.  That  is,  a  depends  upon  whether  cop¬ 
per,  aluminum,  or  some  other  substance  is  chosen  as  cable  material  and  its 
numerical  value  can  be  determined  by  consulting  engineering  tables.  We  will 
assume  that  a  is  fixed,  but  it  is  worth  noting  that  the  choice  of  cable  type  is 
itself  an  economic  decision. 

Substituting  for  R  from  (11.A.5)  into  (11.A.4)  gives 

(n.A.6)  ft -(£)§. 
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From  ( 11. A.6) ,  Equation  (ll.A.l)  can  be  written 


(11.  A. 7) 


P  o  = 


Pi  - 


( Es] — 
\eJ  a  a  ' 


All  that  remains  is  to  transform  the  engineering  variables  of  Equation 
(11.A.7)  into  economic  input  variables,  that  is,  variables  with  which  we  can 
associate  prices.  For  this  process  we  have  output  y  —  P0,  while  input  Number  1, 
electrical  energy,  is  simply  X\  =  Pi.  If  A  is  the  cross-sectional  area  of  the  cable 
in  square  feet,  then  input  Number  2,  cable,  measured  in  cubic  feet,  is  given  by 

(11. A. 8)  X2  =  TLA  . 

Therefore,  by  substimtion  in  (11.A.7)  we  get  the  production  function: 


(11. A. 9) 


y 


xi  — 


Since  E0,  L,  and  cr  are  constants,  we  can  let  K 
form: 


4L2 


and  write  (11.A.9)  in  the 


TT  2 

(11. A. 10)  y  =  xi - -  . 

From  (11.A.10)  it  is  seen  that,  given  y,  x\  and  X2  can  be  substituted  over  a 
broad  range. 


1  l.A.2.  Choice  of  Power-Line  Design 


If  we  assume  that  the  capital  input,  wire,  is  of  infinite  durability,  then 
the  cost  function  can  be  written  as  in  Equation  (11.2).  The  economic  design 
problem  is  to  minimize  Equation  (11.2)  subject  to  (11.A.10).  As  was  shown 
in  the  Appendix  to  Chapter  10,  this  is  equivalent  to  minimizing 


(11. A.  11)  cf>  —  W\X\  -(-  i  IT 2X2  ~b  X 


y 


X\  + 


Ky2 

X, 


Note  in  this  case  that  the  production  function  (11  .A.  10)  turns  out  to  be  an 
implicit  function  of  y.  That  is,  y  is  not  expressed  as  an  explicit  function  of 
Xi  and  X2.  But  this  creates  no  difficulties  in  applying  the  Lagrange  multiplier 
technique.  The  production  function  in  implicit  form  is  simply  multiplied  by 
the  Lagrange  multiplier,  A,  and  added  to  the  cost  function  to  form  the  c/>  func¬ 
tion  in  (ll.A.ll).  Minimizing  </>,  with  respect  to  X\,  X2  and  A  (for  given  y) 
yields 

(11. A. 12)  u>i  -  X  =  0 
(11.A.13)  i  W2  -  X^J  =  0 

(11. A- 14)  y  -  x{  +  ^  =  0  . 
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From  (11.A.12)  and  (11.A.13)  by  eliminating  A  and  solving  for  X2,  we 

have 


(11. A. 15) 

Then,  by  substitution  into  (11.A.14) 

(11. A. 16)  A-,0  =  y(l  +  ^L~^)  ■ 

These  equations  provide  the  best  quantities  of  wire  and  electrical  energy  input 
as  functions  of  output  requirement,  input  prices,  and  the  discount  rate. 


1 1  .A. 3.  The  Production  Function  for  Metal-Cutting  Processes 

Let  V  be  the  cutting  speed  of  a  machine  in  feet  per  hour.  For  example,  a 
cylindrical  bar  of  metal  may  require  turning  on  a  lathe,  in  which  case  V  is  the 
lineal  feet  of  travel  of  the  cutting  tool  along  the  bar  being  machined.  If  T  is  the 
life  of  a  cutting  tool  in  machine  hours,  then  the  empirical  engineering  formula 
relating  tool  life  and  cutting  speed  is 

(11. A. 17)  VTa  =  b  , 

where  a  and  b  are  constants  depending  upon  the  depth  of  cut,  type  of  metal,  and 
so  forth.1 

If  X‘>  stands  for  the  stock  of  metal-cutting  machines  to  be  used,  and  Xi  the 
total  consumption  per  hour  of  cutting  tools,  then  by  definition: 

(11. A. 18)  Xi  =  ~  • 


T  has  dimensions  [machine  hours/tools]  while  X2  has  the  dimensions  [ma¬ 
chines].  Therefore,  Xi  has  the  dimensions  -  ,  that  is  total  tools  consumed 

_  hours  _ 

per  hour.  In  Equation  (11.A.18)  it  is  assumed  for  simplicity  that  after  T  hours 
of  service  the  life  of  a  cutting  tool  ends  beyond  recovery,  and  cannot  be  repaired 
or  resharpened. 

If  m  is  the  total  number  of  lineal  feet  of  metal  that  must  be  removed  in 
machining  to  produce  a  finished  piece,  then  m/V  is  the  number  of  machine 
hours  required  per  piece.  Therefore,  if  y  is  the  total  output  per  hour  of  finished 
pieces,  using  X2  machines,  then  y  is  equal  to  X2  divided  by  the  ratio  m/V,  that 
is,  by  definition: 


(11. A. 19)  y = 

m 

Substituting  for  T  from  (11. A. 18)  into  (11.A.17)  and  for  V  from 
(11.A.19)  into  (11.A.17),  and  solving  for  y  in  terms  of  Xi  and  X2,  gives 

1  See  American  Society  of  Mechanical  Engineers,  Manual  on  Cutting  of  Metals, 
1952,  pp.  313-20,  for  a  discussion  of  Formula  (11. A. 17),  and  an  approach  to  the  eco¬ 
nomics  of  metal  cutting  dealing  directly  with  engineering  variables. 
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(11. A. 20)  y  =  -  xiaX2l~a  = 
m 

where  A^b/m.  Equation  (11.A.20)  provides  the  production  function  of 
economic  theory  for  a  simplified  metal-cutting  process,  based  on  the  technologi¬ 
cal  relation  between  tool  life  and  machine  speed  given  in  Formula  (11.A.17). 
The  latter  engineering  formula  provides  the  foundation  for  the  substitution 
possibilities  implied  by  Equation  (11.A.20). 


11. A. 4.  A  Production  Function  for  o  Batch  Production  Process 


Many  processes  in  the  chemical,  petroleum,  metal  and  food  product  in¬ 
dustries  are  characterized  by  the  fact  that  production  takes  place  in  lots  or 
batches  for  storage,  with  sales  being  met  out  of  such  inventory  stores.  Typically, 
in  such  processes,  a  production  lot  is  made  in  a  chemical  reactor  or  some  process¬ 
ing  machine,  the  machine  is  then  cleaned,  adjusted,  and  set  up  for  the  next 
batch-run.  In  the  meantime,  sales  are  met  out  of  the  inventory  accumulated  in 
the  production  of  the  last  lot.  We  shall  illustrate  this  process  by  deriving  its 
production  function.  The  production  rate,  p,  will  be  assumed  given  and  the 
resulting  production  function  will  exhibit  substitution  between  warehouse  space 
X2>  and  set-up  labor  x\. 

Suppose  we  assume  that  the  inventory  level  accumulated  by  the  end  of 
each  batch-run  is  Q,  and  that  the  rate  of  sales  from  inventory  is  y  (y  is  the  out¬ 
put  rate  of  the  warehouse-production  system).  During  a  batch  production  run, 
the  machine  produces  for  inventory  at  the  rate  p,  while  inventory  is  being  de¬ 
pleted  by  sales  at  the  rate  y.  The  net  rate  of  inventory  accumulation  is  thus 
p  —  y.  While  the  machine  is  idle  and  being  cleaned,  adjusted,  etc.,  inventories 
are  being  depleted  at  the  rate  y.  The  manner  in  which  inventories  vary  over  the 
production  cycle  is  illustrated  in  Figure  11-5.  If  the  peak  inventory  accumula- 

Q 

tion  is  Q,  then  the  operating  time  for  the  machine  is - ,  while  the  period  of 


inventory  run-down  is  — .  We  assume  that  the  inventory  is  depleted  to  zero  be¬ 
fore  a  new  batch  is  started.  Idle  or  down-time  for  clean-up,  adjustment,  servicing, 

Q 

set-up,  etc.  is  assumed  to  be  6,  which  cannot  be  larger  than  —  .  That  is,  the 

y 

inventory  run-out  time  must  be  long  enough  to  allow  for  the  down-time. 

If  we  let  N  be  the  number  of  cycles  run  per  year,  with  the  time  for  each 


cycle  being 
ship 


Q 

p-y 


— ,  then  we  can  write  the  fundamental  scheduling  relation- 


(11.  A. 21)  n(j£-  +  £)  =  1. 

That  is,  the  number  of  cycles  per  year  is  the  reciprocal  of  the  time  required  (in 
fractions  of  a  year)  to  complete  each  cycle. 

If  H  man-hours  per  cycle  are  required  to  perform  the  set-up  operation, 
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FIGURE  11-5 

Variation  of  Inventories  over  Production  Cycle 


and  if  K  square  feet  of  warehouse  space  are  required  per  unit  of  product,  we  can 
write 


(11.  A. 22)  Xl  =  HN, 

(11. A. 23)  X2  =  KQ, 

where  x\  is  man-hours  labor  input  per  year  and  X2  is  total  square  feet  of  ware¬ 
house  capacity.  Eliminating  N  and  Q  from  (11.A.21)  gives  the  production 
function 


(11. A. 24)  =  KHy, 

P  -  y 

where  p,  K,  and  H  are  given  technical  parameters,  and  p  >  y  if  we  are  not  to 
exceed  the  capacity  of  the  process. 

The  cost  function  for  this  process  can  be  written  in  the  usual  form 


(11. A. 25)  C  =  wiXi  +  W2X2, 


where  W\  is  the  price  of  labor  per  man-hour  and  Wo  is  annual  cost  of  a  unit 
of  warehouse  space.  If  warehouses  last  L2  years,  and  require  no  upkeep,  then 


w>  = 


i  W2 

1  -  (1  +  i)~v 


in  accordance  with  the  discussion  of  Section  10.11,  Chap¬ 


ter  10. 
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QUESTIONS  AND  EXERCISES 


1.  In  Figure  11-3  showing  an  iso-product  contour  for  electrical  energy  trans¬ 
mission,  there  is  a  lower  bound  on  x1;  equal  to  10,000  kilowatt-hours.  Should 
there  also  be  a  lower  bound  on  X2  in  tbe  delivery  of  10,000  kilowatt  hours 
of  electricity?  Why  or  why  not? 

2.  Show  that  <  0,  and  >  0  for  the  production  functions  shown  in 

dxi  dxi~ 

Equations  (11.3)  and  (11.A.20). 

3.  The  results  of  a  fertilizer  experiment  show  that  the  production  of  a  grain 
crop  in  bushels  per  year,  Z,  varies  with  the  number  of  pounds  per  year  of 
fertilizer  applied,  Xi,  according  to  the  relation 

Z  =  (a  +  bx i)l  • 

Derive  the  production  function  for  this  crop  for  the  two  inputs,  fertilizer,  and 
land. 

4.  The  production  of  ethyl  acetate  under  certain  conditions  is  governed  by  the 
equation 

4.0  , 


(1.5-vi  —  j)(2.0a'2  —  y) 

where  Xi  =  pounds  of  acetic  acid  input,  Xo  —  pounds  of  ethyl  alcohol  input, 
and  y  =  pounds  of  ethyl  acetate  produced.  Determine  the  ratio  of  acetic  acid 
to  ethyl  alcohol  which  minimizes  the  cost  per  pound  of  ethyl  acetate  if 
acetic  acid  costs  $.08  per  pound  and  ethyl  alcohol  costs  $.06  per  pound. 
What  happens  to  the  ratio  if  acetic  acid  falls  to  $.04  per  pound? 

5.  Consider  the  implicit  production  function: 

/  100,000 

AlOO-Xi  -  y, 

Sketch  iso-product  contours  for  y  —  1,000,000  and  2,500,000.  Show  that  the 
process  exhibits  decreasing  returns. 

6.  A  wide  class  of  important  empirical  production  functions  is  described  by  the 
general  function 

y  =  K  [ axi~b i  —  (1  —  a)x 2-i>*]  , 

where  K,  a,  b\,  b 2  and  c  are  constants.  Deduce  the  marginal  productivity 
functions  for  X\  and  x2.  Show  that  when 


-  100,000X2  =  0 


b\  =  bi  =  c  =  0  , 


dy 

dxi 


aKy 

Xi 


dy 

8x2 


(1  —  a)Ky 


Xo 


Verify  that  these  are  the  marginal  productivity  functions  for  the  production 
function  y  =  Kxx"  xA~a.  Hence,  as  b\  —  bo  —  c  is  allowed  to  approach  zero, 
the  general  production  function  above  achieves  the  constant  returns  form 
K  x\  xA~".  If  bi  —  bo  —  b  iZ  c,  show  that  the  above  production  function 

gives  increasing,  constant,  or  decreasing  returns  according  as  b 


c. 


LINEAR  PROGRAMMING 
AND  THE  ANALYSIS  OF 
PRODUCTION 

In  recent  years  a  new,  and  very  powerful,  technique  of 
analyzing  production  decision  problems  has  gained  wide  application  in 
industry.  This  technique  is  known  as  linear  programming.  In  this  chap¬ 
ter  the  basic  principles  of  linear  programming  will  be  set  forth,  using 
graphical  methods,  and  the  connections  and  similarities  between  this 
new  technique  and  the  theory  of  cost  and  production  set  forth  in  Chap¬ 
ter  10  will  be  developed. 

12.1.  Linear  Programming  and  the  Choice  of  Optimal  Produc¬ 
tion  Technique 

It  will  be  recalled  in  our  discussion  of  the  production  function  in 
Chapter  10  that  we  encountered  the  case  of  "limitational  inputs,”  that 
is,  production  processes  in  which  the  inputs  had  to  be  combined  in  fixed 
proportions.  In  this  connection  the  iso-product  contour  map  was  devel¬ 
oped  in  Figure  10-3.  To  illustrate  the  application  of  linear  program¬ 
ming  to  problems  of  choosing  the  best  input  combination,  a  slight 
generalization  of  this  case  will  be  considered  in  which  a  product  can 
be  produced  by  any  of  several  processes,  and  for  each  process  inputs 
must  be  combined  in  fixed  proportions. 

Consider  a  construction  firm  owning  both  bulldozers  and  power 
shovels.  Either  of  these  two  kinds  of  equipment  can  be  used  on  most 
dirt-moving  jobs.  Suppose  that  on  a  typical  earth-moving  job  bulldozers 
require  1  man-minute  of  labor  per  cubic  yard  of  earth  moved,  and  1.5 
gallons  of  fuel  per  cubic  yard  of  earth  moved.  If  y  is  the  cubic  yards  of 
dirt  moved  per  day,  Xi  is  the  input  of  labor  in  man-minutes  per  day,  and 
x2  is  the  input  of  fuel  in  gallons  per  day,  then  the  following  equations 
describe  the  input-output  characteristics  of  the  bulldozer  process; 


Chapter 

12 


(12.1) 


.  *r  =  y 
X2  =  1 . 5v  • 
177 
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For  the  same  type  of  earth-moving  job  suppose  power  shovels  re¬ 
quire  2  man-minutes  of  labor  per  cubic  yard  of  earth  moved,  and  1 
gallon  of  fuel  per  cubic  yard  of  earth  moved.  Using  the  same  notation 
as  before,  the  following  equations  describe  the  input-output  character¬ 
istics  of  the  power-shovel  process: 

(12.2)  lx,=  2j 

1*2  =  y  • 

Now,  each  of  these  processes  taken  separately  exhibits  iso-product 
contours  like  those  encountered  in  any  productive  process  in  which  in- 

FIGURE  12-1 


Iso-Product  Contours  for  Two  Separate  Processes  for 
Earth  Moving 


puts  must  be  combined  in  fixed  proportions.  In  Figure  12-1  is  shown, 
superimposed  on  the  same  diagram,  the  iso-product  contours  for  each 
of  these  two  processes,  for  outputs  of  100  and  300  cubic  feet  per  day. 
However  Figure  12—1  does  not  provide  a  complete  representation  of 
the  input  possibilities,  since  in  addition  to  considering  the  bulldozer  and 
power-shovel  processes  separately,  there  is  the  technical  possibility  of 
operating  the  two  processes  in  parallel  combination.  That  is,  there  is 
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nothing  of  a  technological  character  to  prevent  our  construction  firm 
from  using  both  bulldozers  and  power  shovels  in  any  desired  combina¬ 
tion  to  perform  a  given  earth-moving  task.  Such  an  integration  of  the 
two  processes  requires  Figure  12-1  to  be  modified. 

Consider  Figure  12-2  in  which  the  two  rays  OB  and  OP,  whose 
slopes  represent  the  ratios  at  which  the  two  inputs  must  be  combined 
in  each  process,  have  been  reproduced  from  Figure  12—1.  The  scale  laid 


FIGURE  12-2 

Derivation  of  Iso-Product  Contours  for  Combinations 
of  Two  Processes  for  Earth  Moving 


LABOR  IN  MAN-MINUTES 

off  along  each  ray  represents  the  output  that  would  result  if  the  indi¬ 
cated  input  combinations  were  employed  in  that  process.  For  example, 
300  units  of  output  can  be  produced  by  the  bulldozer  process  when  300 
man-minutes  of  labor  are  expended  and  450  gallons  of  fuel  consumed. 
Similarly,  300  units  of  output  can  be  produced  with  the  power-shovel 
process  when  600  man-minutes  of  labor  and  300  gallons  of  fuel  are 
used.  But  300  units  of  output  can  also  be  produced  by  employing  the 
two  processes  in  combination.  For  example,  we  could  produce  100  units 
of  output  with  the  bulldozer  process  and  200  units  of  output  with  the 
power-shovel  process. 
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In  Figure  12—2  the  length  of  the  "vector”  OA  represents  100  units 
of  output  by  the  bulldozer  process  while  the  projections  of  this  vector 
on  the  horizontal  and  vertical  axes  give  the  amounts  of  the  two  inputs 


required,  100  and  150  units  respectively.  Similarly,  the  vector  OD  rep¬ 
resents  200  units  of  output  by  the  power-shovel  process,  and  its  projec¬ 
tion  on  the  axes  identifies  the  input  requirements  of  the  process  at  this 
output.  Now,  combining  or  adding  the  two  processes  together  is  equiv¬ 


alent  geometrically  to  adding  the  vector  OA  to  OD,  or,  since  OD  equals 


AC,  to  adding  OA  to  AC  giving  OC  a  vector  representing  a  total  output 
of  300  units  and  whose  projections  on  the  axes  give  the  total  input 
requirements  of  the  two  processes  together.  Therefore,  Point  C  repre¬ 
sents  a  point  on  the  iso-product  contour  for  an  output  of  300  units 
which  is  obtained  by  operating  the  bulldozer  process  at  an  output  level 
of  100  units  and  the  power-shovel  process  at  an  output  level  of  200 
units. 


By  the  same  arguments  we  could  employ  the  bulldozer  process  at 
an  output  level  of  200  units,  and  the  power-shovel  process  at  an  output 

level  of  100  units.  The  vector  OF  would  represent  the  addition  of  the 
two  processes  at  these  levels,  and  F  would  be  another  point  on  the  iso¬ 
product  contour  for  an  output  of  300  units.  If  the  two  processes  were 
completely  divisible,  then  any  point  on  the  line  GH  would  represent 
an  output  of  300  units  that  could  be  obtained  by  combining  the  two 
processes  by  the  method  described.  Hence,  the  line  segment  GH  is  that 
part  of  the  iso-product  contour  representing  all  possible  ways  in  which 
the  two  processes  can  be  combined  to  produce  300  units.  Since  each 
process  is  "limitational,”  that  is,  excesses  of  either  input  can  contribute 
nothing  to  production,  the  line  segment  IG  would  represent  the  portion 
of  the  iso-product  contour  corresponding  to  excesses  of  fuel  available 
for  the  bulldozer  process.  Similarly,  HJ  corresponds  to  excesses  of  labor 
available  for  the  power-shovel  process.  The  complete  iso-product  con¬ 
tour  for  300  units  of  output  is  given  by  IGHJ.  At  every  output  level  a 
similar  iso-product  contour  can  be  drawn. 

The  above  reasoning  could  be  applied  to  any  number  of  processes 
requiring  any  numbers  of  different  inputs,  provided  the  processes  were 
all  "linear,”  that  is,  each  input  requirement  was  proportional  to  the 
output  level,  and  the  processes  could  be  operated  in  combination  with¬ 
out  altering  the  structure  of  input  requirements.  For  example,  in  Figure 
12—3  there  are  shown  several  iso-product  contours  for  three  different 
processes  for  producing  a  product. 
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If  the  price  of  input  Number  1  is  wx  and  the  price  of  input  Num¬ 
ber  2  is  w2,  then 

(12.3)  C  =  tv  1X1  +  wixi 

represents  production  cost  as  a  function  of  xx  and  x2.  In  Figure  12—3 
the  two  dotted  lines  represent  two  different  iso-cost  contours.  If  it  is 
desired  to  produce  300  units  at  lowest  cost,  it  is  necessary  to  find  the 
point  on  the  iso-product  contour  for  300  units  of  output  through  which 
the  lowest  iso-cost  contour  passes.  In  the  diagram  it  is  seen  that  an  out- 


FIGURE  12-3 

Iso-Product  Contours  for  Three  Processes, 
and  the  Choice  of  Best  Technique 


put  of  300  units  can  be  produced  at  least  cost  by  using  Process  III  at 
X\  =  450  and  x2  =  150.  Note  that  the  relative  prices  wx  and  w2,  and 
therefore  the  slope  of  the  iso-cost  contours,  can  shift  over  a  fairly  con¬ 
siderable  range  without  altering  the  least-cost  equilibrium  point.  How¬ 
ever,  if  u>1  rises  sufficiently  relative  to  u>2,  then  Process  II  would  be  most 
economical.  A  still  further  rise  in  wx  relative  to  w2  could  make  Process 
I  the  most  economical.  Note  that  in  the  two-input  case,  if  production 
is  carried  out  at  least  cost,  there  will  never  be  more  than  one  process 
employed. 

It  should  be  observed  that  the  iso-product  map  of  Figure  12—3 
exhibits  a  form  of  input  substitution  that  is  a  very  close  cousin  to  the  in- 
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put  substitution  characterizing  the  production  function.  However,  the 
mechanism  of  substitution  is  different.  In  Chapter  1 1  we  found  that  the 
mechanism  of  input  substitution  in  the  gas  and  electrical  power  trans¬ 
mission  production  functions  was  energy  loss  due  to  friction.  This  un¬ 
derlying  physical  principle  gave  rise  to  continuous  input  substitution 
possibilities.  In  input-output  problems  to  which  linear  programming 
applies,  the  mechanism  of  substitution  is  the  existence  of  distinct  alter¬ 
native  processes,  and  inputs  are  substitutable  through  the  device  of  be¬ 
ing  able  to  choose  among  these  alternative  processes  with  different  input 
consumption  characteristics.  This  is  one  of  the  major  distinctions  be¬ 
tween  linear  programming  and  the  production  function  analysis. 

The  special  assumptions  underlying  linear  programming  as  ap¬ 
plied  to  input  analysis  may  be  summarized  as  follows: 

1.  The  ratio  at  which  inputs  must  be  combined  for  any  particular  process 
is  the  same  for  all  levels  of  output.  This  is  why  the  rays  drawn  from 
the  origin  in  Figure  12-3  are  straight  lines. 

2.  Since  inputs  must  be  combined  in  fixed  proportions  it  follows  that 
each  process  exhibits  constant  returns  to  scale,  that  is,  a  doubling  of 
all  inputs  causes  output  to  double.  This  is  why  the  points  representing 
the  output  scale  along  the  rays  in  Figure  12-3  are  evenly  spaced. 

3.  If  any  two  processes  are  used  in  conjunction,  they  will  neither  interfere 
with  nor  enhance  the  productivity  of  each  so  that  the  input  require¬ 
ments  and  outputs  resulting  from  combined  use  of  the  two  processes 
at  any  level  of  operation  can  be  found  by  adding  the  inputs  and  outputs 
of  the  individual  processes.  This  is  the  "additivity”  postulate  which 
enabled  us  to  deduce  that  any  point  on  the  line  GH  in  Figure  12-2 
represented  an  input  combination  which  would  result  in  the  produc¬ 
tion  of  300  units  of  output.  The  additivity  postulate  is  not  satisfied 
if  there  is  any  possibility  of  a  more  efficient  reorganization  of  produc¬ 
tion  as  a  consequence  of  the  combined  operation  of  two  or  more 
processes. 

12.2.  Linear  Programming  and  the  Choice  of  Optimal  Product 
Mix 

An  important  class  of  problems  to  which  linear  programming  ap¬ 
plies  is  concerned  with  the  choice  of  how  much  to  produce  of  each  of 
several  products  with  given  facilities.  One  such  problem  arises  in  pro¬ 
duction  machine  shops  in  which  there  are  available  certain  numbers  of 
each  of  several  different  types  of  metalworking  machines.  On  the  other 
hand,  several  different  products  requiring  machine  time  on  several  dif¬ 
ferent  machines  can  be  produced.  The  problem  is  to  allocate  machine 
time  among  these  various  products  so  as  to  maximize  profit. 

To  illustrate  this  machine  scheduling  problem,  assume  there  are 
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two  products  and  two  machines.  Suppose  product  No.  1  requires  0.2 
machine  hours  and  product  No.  2  requires  0.1  machine  hours  on  ma¬ 
chine  type  No.  1.  If  yi  is  the  output  per  day  of  product  No.  1  and  y2  is 
the  output  per  day  of  product  No.  2,  then  the  number  of  machine  hours 
per  day  required  on  machine  type  No.  1  is  0.2yx  for  product  No.  1  and 
0.1y2  for  product  No.  2.  The  total  requirements  on  machine  type  No.  1, 
0.2 yx  +  0.1  y2,  cannot  exceed  the  available  capacity  of  these  machines. 
This  capacity  is  equal  to  the  stock  of  machines  of  type  No.  1  times  the 

FIGURE  12-4 

Machine  Scheduling  and  the  Choice 
of  Best  Product  Mix 


number  of  machine  hours  each  can  be  operated  per  day.  Suppose  the 
total  daily  machine-hour  capacity  of  machine  type  No.  1  is  100.  Then 
this  capacity  restriction  can  be  expressed  in  the  form  of  the  following 
inequality: 

(12.4)  O.lyi  +  0.1y2  <  100  . 

That  is,  total  machine-hour  requirements  may  be  less  than,  or  equal  to, 
but  cannot  exceed,  available  capacity.  In  Figure  12—4  the  line  LXLX' 
represents  the  equation  0.2 yx  +  0.1y2  =  100.  Therefore  any  point  on 
or  below  this  line  represents  a  combination  of  yx  and  y2  which  satisfies 
the  restriction  in  ( 1 2.4 ) . 

If  product  No.  1  requires  0.2  machine  hours  while  product  No.  2 
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requires  0.6  machine  hours  on  machine  type  No.  2,  and  if  the  available 
capacity  of  machine  type  No.  2  is  150  machine  hours  per  day,  then  the 
capacity  restriction  on  this  machine  is 

(12.5)  0.2*1  +  0.6*2  <  150  . 

In  Figure  12—4  the  equation  0.2^  +  0 .6y->  =  150  is  represented  by  the 
line  L-.L'-2-  Any  point  on  or  below  this  line  represents  a  combination  of 
yx  and  y._>  which  satisfies  the  restriction  ( 12.5 ) . 

There  is  one  other  set  of  restrictions  on  our  variables  which  are 
important  in  most  problems  of  economic  analysis  as  well  as  in  linear 
programming.  These  restrictions  are  that  the  outputs  yx  and  y 2  of  each 
of  the  two  products  cannot  be  negative.  That  is,  we  can  permit  zero  or 
positive  solutions,  but  never  negative  solutions.  These  nonnegativity 
restrictions  can  be  written 

(12.6)  ji  >  0  ;  yi  >  0  . 

Geometrically,  these  restrictions  require  that  we  consider  only  points 
which  are  above  the  horizontal  axis  and  to  the  right  of  the  vertical  axis 
in  Figure  12—4. 

The  inequality  restrictions  contained  in  (12.4),  (12.5),  and 

(12.6),  taken  together,  define  the  set  of  points  contained  in  region 
OL\PLo  shown  in  Figure  12—4.  Every  point  in  this  region  represents 
a  feasible  or  possible  output  combination.  It  represents  all  those  pro¬ 
duction  possibilities  which  are  technically  achievable,  given  machine 
capacities  and  the  characteristics  of  the  two  products  to  be  made. 

As  a  first  approximation  let  us  assume  that  the  net  profit  per  unit 
from  the  production  of  each  of  these  two  products  is  constant,  that  is 
independent  of  the  quantities  produced.  Suppose  in  fact,  that  the  profit 
on  product  No.  1  is  $10  per  unit  and  the  profit  on  product  No.  2 
is  $15  per  unit.  Then  total  profit  per  day  from  the  production  of  yx 
and  y2  is 

(12.7)  tt  =  10*i  +  15j2  • 

Equation  (12.7)  is  called  the  criterion  function.  That  is,  maximization 
of  7 t  is  the  criterion  used  to  allocate  machine  capacity  between  the  two 
products.  Equation  (12.7)  is  graphed  in  Figure  12—4  for  three  dif¬ 
ferent  profit  levels.  The  line  P,P,'  represents  all  those  combinations 
of  y,  and  yL>  yielding  a  profit  of  $3,000  per  day.  P2P./  represents  a  profit 
level  of  $6,000  per  day,  while  P:!P;/  represents  a  profit  level  of  $9,000 
per  day.  These  lines  represent  three  different  iso-profit  contours.  Max¬ 
imization  of  profit  implies  choosing  y,  and  y->  so  as  to  be  on  the  highest 
profit  contour  without  violating  the  restrictions  (12.4),  (12.5),  and 
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(12.6),  that  is,  without  going  outside  the  production  possibility  region 
OL\PL2.  It  is  evident  from  Figure  12—4  that  the  most  profitable  allo¬ 
cation  of  machine  time  occurs  at  P  when  yx  —  450  and  y2  =  100,  since 
the  highest  profit  contour  passing  through  a  point  in  the  production 
possibility  region  is  P2P2.  The  production  of  450  units  of  product  No.  1 
requires  0.2  X  450  =  90  hours  per  day  on  the  type  No.  1  machine  and 
0.2  X  450  =  90  hours  per  day  on  the  type  No.  2  machine,  while  the 
production  of  100  units  of  product  No.  2  requires  0.1  X  100  =  10 
hours  per  day  on  the  type  No.  1  machine  and  0.6  X  100  =  60  hours 
per  day  on  the  type  No.  2  machine.  Therefore  machine  No.  1  time  is 
allocated  90  hours  to  product  No.  1  and  10  hours  to  product  No.  2, 
while  machine  No.  2  time  is  allocated  90  hours  to  product  No.  1  and 
60  hours  to  product  No.  2. 

In  this  example  there  was  no  unused  capacity.  That  is,  the  full 
available  capacity  on  both  machines  was  used.  However,  if  profit  per 
unit  on  product  No.  1  had  been  $2  and  on  product  No.  2  had  been  $8, 
then  the  slope  of  the  iso-profit  lines  would  have  been  greater  ( less  neg¬ 
ative)  than  the  slope  of  L2L2.  As  a  result  the  most  profitable  allocation 
would  have  been  at  L2  with  yx  =  0  and  y2  —  250,  in  which  case  ma¬ 
chine  No.  2  time  would  have  been  fully  utilized,  but  only  0.1  X  250  = 
25  hours  or  of  the  available  machine  No.  1  time  could  be  used  prof¬ 
itably. 

The  analysis  of  this  section  has  been  concerned  with  the  applica¬ 
tion  of  linear  programming  to  a  problem  in  multiproduct  firm  analysis. 
A  more  general  nonlinear  analysis  of  the  multiproduct  firm  can  be 
developed  by  an  extension  of  the  concept  of  the  production  function.1 
Linear  programming  applies  only  when  the  quantity  of  each  input  re¬ 
quired  can  be  expressed  as  a  linear  combination  of  the  quantities  of  the 
various  outputs  produced. 

12.3.  Algebraic  Statement  of  the  Linear  Programming  Prob¬ 
lem 

All  linear  programming  problems  have  the  same  general  mathe¬ 
matical  form  whether  they  be  concerned  with  the  choice  of  best  input 
combination,  the  best  output  mix,  or  other  allocation  decisions.  In  all 
cases  there  is  a  criterion  function  which  is  to  be  optimized  (maximized 
or  minimized).  This  function  is  linear  in  the  variables,  which  represent 
the  objects  of  choice  in  the  problem.  These  variables  are  sometimes 

1  If  there  are  two  outputs  y,  and  y„,  and  two  inputs  x ,  and  x2,  then  y,,  y„,  xu  and  x2 
are  technologically  related  in  production.  This  can  be  expressed  functionally  by  writing  the 
production  function,  in  implicit  form,  as  follows:  F(yi,  y*,  Xi,  x«)  =0. 
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called  "activity  levels.”  Suppose,  for  example,  that  we  have  three  vari¬ 
ables,  Y\,  Y 2,  and  Y3.  Then  if  the  problem  is  one  of  maximization,  there 
will  be  a  criterion  function  of  the  form 


(12.8)  z  —  CiYi  +  C<TY<i  +  C3Y3 


to  be  maximized,  where  Cl5  C2,  and  C3  are  constants.  Bear  in  mind,  how¬ 
ever,  that  there  can  be  any  number  of  variables.  For  example  there 
might  be  fifty  variables  instead  of  three. 

In  linear  programming  there  is  also  a  set  of  linear  constraints  in 
the  form  of  equalities  or  inequalities  (more-than  or  less-than  relations), 
which  involve  the  variables  of  the  problem.  These  constraints  taken 
together  constitute  a  description  of  the  technological  possibilities  which 
govern  the  choice  of  specific  values  for  the  variables  of  the  problem. 
One  set  of  such  restrictions  limits  this  choice  to  only  positive  values  of 
the  variables.  This  is  an  important  characteristic  of  allocation  problems. 
Another  set  of  restrictions  provides  an  equation  or  inequation  for  each 
distinct  requirement  in  the  problem.  For  example,  in  the  machine 
scheduling  problem  if  there  were  10  different  machine  types  required 
to  produce  one  or  both  of  the  products,  then  there  would  have  been 
ten  inequations  of  the  form  ( 12.4)  and  ( 12.5 )  instead  of  two. 

Suppose  there  are  four  distinct  requirements  in  a  maximization 
problem.  Then  the  technological  restrictions  on  the  choice  of  Yu  Y2,  and 
Y 3  can  be  written 


^21 Y 1  ~F  ai-iY  1  T  1 203Y3  <  b2 

dz\Y  l  +  ^32Y 2  +  ^33 Y 3  <  £3 
,^4iYi  +  ci\(iY 2  +  diiYz  <  b \ 


■technical  conditions 


The  as  and  b’s  in  ( 12.9)  are  constants.  The  a’s  are  technical  coefficients 
and  the  b’s  are  the  requirements  or  capacity  limits  on  the  utilization  of 
each  distinct  activity. 

Note  that  there  is  no  requirement  that  the  number  of  restrictions 
or  inequations  be  equal  to  the  number  of  variables.  Mathematically,  the 
existence  of  inequalities  and  the  possibility  that  one  or  more  variables 
may  take  on  zero  values,  precludes  any  such  requirement.  This  is  where 
linear  programming  differs  in  a  significant  way  from  the  mathematics 
of  simultaneous  equations. 
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Since  it  is  not  unusual,  in  practice,  to  encounter  linear  program¬ 
ming  problems  involving  hundreds  of  variables,  it  would  appear  that 
the  solution  to  such  problems  would  be  extremely  difficult  to  obtain. 
However,  such  is  not  the  case  for  the  reason  that  extremely  efficient 
computational  techniques  have  been  developed  for  solving  linear  pro¬ 
gramming  problems.  There  is  a  general  technique  called  the  "simplex 
method”  which  can  be  used  very  efficiently  to  solve  any  such  problem. 
Also  there  are  several  special  techniques  that  are  even  more  efficient 
for  solving  certain  frequently  encountered,  specialized  linear  program¬ 
ming  problems."  As  a  result  of  the  availability  of  these  very  efficient 
computing  techniques,  many  linear  programming  problems  can  be 
solved  quickly  with  a  desk  calculator,  even  though  the  number  of  vari¬ 
ables  is  large.  These  techniques  also  lend  themselves  readily  to  solution 
by  automatic  computing  machines  w'here  the  number  of  variables  is 
very  large  and  new  solutions  have  to  be  repeatedly  computed  because 
of  changes  from  week  to  week  in  the  data  and  conditions  of  a  problem. 

12.4.  Industrial  Applications  of  Linear  Programming 

Linear  programming  represents  a  particular  mathematical  tech¬ 
nique  for  formulating  and  solving  problems  concerned  with  the  most 
efficient  allocation  of  scarce  resources  to  alternative  ends.  It  is  a  tech¬ 
nique  which  is  gaining  increasing  application  to  allocation  problems 
arising  in  manufacturing,  transportation,  and  agriculture.  The  follow¬ 
ing  constitutes  a  partial  list  of  such  applications,  and  indicates  the 
breadth  of  service  this  new  tool  has  rendered  in  solving  business  deci¬ 
sion  problems: 

1.  Gasoline  Blending.  There  are  numerous  applications  of  linear 
programming  to  petroleum  refining.  One  application  is  to  the  problem 
of  blending  gasolines.  In  such  blending,  several  different  kinds  of  par¬ 
tially  refined  oil,  called  blending  stocks,  each  with  distinct  chemical  and 
physical  properties,  are  mixed  together  to  produce  gasoline  of  a  given 
grade.  The  typical  refinery  produces  several  premium  and  regular  grades 
of  gasoline.  The  result  of  a  particular  combination  of  blending  stocks 
is  to  produce  a  gasoline  with  certain  major  characteristics,  such  as  vol¬ 
atility,  octane  rating,  and  sulphur  content.  These  characteristics  of  the 
product  are  approximately  expressible  as  linear  combinations  of  the 

2  Several  expositions  of  these  computing  techniques  are  available  in  the  literature. 
The  standard  source  is  T.  C.  Koopman  (ed.),  Activity  Analysis  of  Production  and  Alloca¬ 
tion  (New  York:  John  Wiley  &  Sons,  1951).  Less  advanced  discussions  are  contained  in 
C.  W.  Churchman,  R.  L.  Ackoff,  and  E.  L.  Arnoff,  Introduction  to  Operations  Research 
(New  York:  John  Wiley  &  Sons,  1957),  and  E.  H.  Bowman  and  R.  B.  Fetter,  Analysis 
for  Production  Management  (rev.  ed.;  Homewood,  Illinois:  Richard  D.  Irwin,  Inc.,  1961) . 
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characteristics  of  the  blending  stocks.3  For  example,  if  100  gallons  of 
blending  stock  with  a  sulphur  content  of  0.18  per  cent  are  blended  with 
200  gallons  of  stock  with  a  sulphur  content  of  0.09  per  cent,  the  result 
will  be  300  gallons  of  gasoline  with  a  sulphur  content  of 

(woxol8)  +  (i5xo-°9)  =  ai2Percent- 

Knowing  the  unit  costs  of  each  of  the  blending  stocks,  one  can 
also  express  the  cost  of  a  given  gasoline  grade  as  a  linear  combination 
of  the  amounts  of  each  of  the  blending  stocks  used  to  produce  that 
grade.  Hence,  one  can  use  linear  programming  to  determine  the  mini¬ 
mum-cost  blend  which  will  meet  given  product  quality  specifications. 
For  example,  one  might  solve  for  the  minimum-cost  blend  that  will 
have  not  more  than  0.10  per  cent  sulphur,  not  less  than  an  86  octane 
rating,  and  not  less  than  a  certain  volatility  index. 

2.  Product  Transportation  Scheduling.  One  of  the  earliest  appli¬ 
cations  of  linear  programming  was  to  the  so-called  "transportation” 
problem  faced  by  the  multiple-plant  firm  serving  several  markets.  The 
typical  form  of  this  problem  is  as  follows: 

a )  Given  amounts  of  product  are  available  for  shipment  at  each  plant. 

b)  Given  amounts  of  product  are  to  be  received  at  each  market  (for 
example,  a  city)  served  by  the  firm. 

c)  Given  the  transportation  cost  per  unit  of  product  from  each  plant 
to  each  market,  the  problem  is  to  determine  how  much  product  to 
ship  from  each  plant  to  each  market  so  as  to  minimize  the  total  outlay 
for  transportation  service. 

Condition  a  gives  rise  to  a  set  of  linear  inequalities — one  for  each 
plant — which  state  that  the  total  shipments  out  of  any  one  plant  cannot 
exceed  the  quantity  of  product  available  at  that  plant.  Condition  b  leads 
to  a  set  of  linear  inequalities — one  for  each  market  or  receiving  point — 
which  state  that  the  total  shipments  received  at  any  one  market  cannot 
be  less  than  the  sales  requirements  of  that  market.  Condition  c  states 
the  objective  to  be  achieved  subject  to  the  restrictions  provided  by  condi¬ 
tions  a  and  b. 

3.  Production  Scheduling.  A  typical  production  scheduling  prob¬ 
lem,  to  which  linear  programming  may  be  applied,  requires  certain  ex¬ 
pected  sales  requirements  to  be  met  in  each  of  several  future  sales 
periods.  For  example,  one  might  forecast  monthly  sales  of  a  product 
over  a  period  of  one  year.  These  sales  forecasts  would  then  become  the 

3  For  octane  rating  the  assumption  of  linearity  is  actually  rather  crude,  but  there  are 
methods  of  modifying  linear  programming  techniques  to  handle  such  nonlinearities. 
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sales  requirements  in  each  month,  which  in  turn  can  be  met  out  of  in¬ 
ventory  holdings  of  the  product  accumulated  from  excesses  of  produc¬ 
tion  over  sales  in  previous  months,  or  out  of  current  production.  Current 
production  might  be  further  broken  down  into  regular  time  and  over¬ 
time.  The  problem  then  becomes  one  of  scheduling  regular  and  over¬ 
time  production  and  inventory  holdings,  for  each  month  in  the  planning 
period,  so  as  to  minimize  the  total  of  production  plus  inventory  cost  nec¬ 
essary  to  satisfy  the  sales  requirements  of  each  period. 

4.  Feed  Mixing.  A  problem  very  similar  to  the  gasoline-blending 
problem  is  known  as  the  "minimum-cost,  adequate-diet’’  problem.  The 
task  is  to  mix  various  food  items  such  as  soybean  meal,  grains,  and 
additives  to  produce  a  feed  product  that  provides  the  minimum  daily 
requirements  of  each  of  various  nutrients  for  cattle,  hogs,  or  poultry. 
The  problem  is  to  blend  that  combination  of  available  feed  items  that 
minimizes  the  cost  of  satisfying  the  protein,  mineral,  vitamin,  and  other 
nutrient  requirements  of  the  animal  in  question. 

The  preceding  examples  are  only  a  few  of  the  many  applications 
of  linear  programming  that  have  been  developed  in  recent  years.  It  is  a 
relatively  new  tool  that  will  undoubtedly  find  wider  and  wider  industrial 
application  as  the  problems  of  production  planning  become  more  com¬ 
plex  and  more  difficult  to  solve  satisfactorily  without  the  aid  of  system¬ 
atic  methods  of  analysis.  Our  purpose  here  has  been  merely  to  introduce 
the  basic  elements  of  programming.  Before  the  student  can  make  any 
effective  use  of  programming  tools  he  must  study  the  various  applica¬ 
tions  in  greater  detail,  as  well  as  the  various  techniques  for  solving 
problems  involving  large  numbers  of  variables.4 

QUESTIONS  AND  EXERCISES 

1.  Figure  12-3  shows  a  linear  programming  iso-product  map.  Does  it  show 
diminishing  returns?  Increasing,  constant,  or  decreasing  returns  to  scale? 

2.  The  following  table  gives  the  machine-hour  requirements  per  unit  of  output 
for  two  products  and  two  machines: 


Product  1 

Product  2 

Machine  1 . 

0.2 

0.1 

Machine  2 . 

0.1 

0.4 

4  In  very  recent  years  there  has  developed  a  considerable  literature  on  what  is 
called  "dynamic  programming.”  This  is  a  more  general  approach  to  allocation  decision 
processes  than  linear  programming  in  that  it  is  able  to  handle  both  linear  and  nonlinear 
programming  problems — the  latter  of  course  being  extremely  important  in  most  economic 
analysis.  A  good  general  reference  is  Richard  Bellman,  Dynamic  Programming  (Princeton, 
New  Jersey:  Princeton  University  Press,  1957). 
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The  available  time  on  Machine  1  is  200  hours,  and  on  Machine  2  is  300 
hours.  If  the  net  profit  on  Product  1  is  $5  per  unit,  and  on  Product  2  is  $8 
per  unit,  what  are  the  most  profitable  amounts  of  the  two  products  that 
should  be  produced? 

3.  In  Problem  2,  if  the  available  capacity  on  Machine  2  rises  to  400  hours,  what 
is  the  effect  on  the  solution. 

4.  What  happens  to  the  solution  in  Problem  2  if  the  unit  profit  on  Product  1 
rises  to  $6? 

5.  Suppose  the  diet  for  broiler  chickens  consists  of  soybean  oil  and  grain.  Sup¬ 
pose  further  that  the  three  important  nutrients  in  this  diet  are  protein,  vita¬ 
mins,  and  minerals.  The  following  table  gives  the  protein,  vitamin  and  min¬ 
eral  content  of  one  pound  of  grain  and  one  pound  of  soybean  oil. 


Grain 

Soybean  Oil 

Protein . 

0.3 

0.1 

Vitamins . 

0.2 

0.4 

Minerals . 

0.2 

0.1 

Suppose  the  minimum  daily  requirements  of  a  chicken  flock  for  each  of  these 
nutrients  is  as  follows: 

Protein  - —  60  units 
Vitamins — 100  units 
Minerals —  50  units 

If  grain  costs  10  cents  a  pound  and  soybean  oil  costs  20  cents  a  pound,  find 
the  minimum  cost  adequate  diet  for  this  chicken  flock. 

6.  In  Problem  2  what  happens  to  the  solution  if  we  double  the  capacity  of  both 
machine  types?  Why? 

7.  In  Problem  5  what  happens  to  the  solution  if  the  cost  of  grain  increases  to  20 
cents  a  pound? 

8.  What  happens  to  the  cost  of  feeding  the  flock  in  Problem  5  if  the  minimum 
daily  requirements  of  each  nutrient  is  doubled? 


THE  THEORY  OF  THE  FIRM 
AND  THE  ECONOMIC 
SYSTEM 

In  analyzing  competitive  market  price  in  Chapters  2 
through  6  it  was  necessary  to  introduce  certain  important  behavior  hy¬ 
potheses  concerning  business  enterprises.  Having  just  completed  in 
Chapters  8  through  12  an  analysis  of  the  individual  firm  in  terms  of 
optimal  production  decision  behavior,  it  should  now  be  possible  to  de¬ 
duce  these  earlier  hypotheses  from  our  deeper  analysis  of  the  decision 
problems  of  the  individual  firm.  If  our  models  of  the  market  process  are 
to  be  consistent  with  our  model  of  rational  firm  behavior,  it  is  important 
that  it  be  possible  to  show  how  certain  assumptions  contained  in  the 
earlier  models  can  be  deduced  or  derived  from  our  analysis  of  the  firm. 
In  other  words  we  should  be  able  to  "close  the  loop”  by  showing  how 
the  theory  of  markets  can  be  tied  in  with  the  theory  of  the  firm. 

For  example,  in  analyzing  the  formation  of  competitive  market 
prices  the  concept  of  supply  was  introduced.  According  to  this  hypothe¬ 
sis,  the  higher  the  market  price  of  a  competitively  produced  commodity, 
the  greater  will  be  the  quantity  of  the  commodity  that  will  be  produced 
and  offered  for  sale.  It  follows  that  if  the  theory  of  the  firm  is  consistent 
with  the  theory  of  markets,  this  supply  relationship  concerning  markets 
should  be  derivable  as  a  result  (a  theorem)  from  the  deeper  theory  of 
the  firm  lying  behind  the  concept  of  market  supply. 

Similarly,  in  analyzing  the  determination  of  factor  or  input  prices 
in  competitive  markets  it  was  stated  that  the  demand  for  a  product  gives 
rise  to  a  demand  for  any  input  required  in  the  production  of  that  prod¬ 
uct.  Therefore,  out  of  our  theory  of  the  firm’s  choice  of  the  best  input 
combination  in  production  it  should  be  possible  to  derive  the  firm’s  de¬ 
mand  for  an  input. 

The  purpose  of  this  chapter  is  to  show  briefly  how  these  connec¬ 
tions  between  the  theory  of  the  firm  and  the  theory  of  markets  can  be 
established. 


Chapter 
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13.1.  The  Supply  Curve  of  an  Individual  Firm  under  Pure  Com¬ 
ped!  ion 

In  Chapter  9  it  was  shown  that  the  most  profitable  rate  of  out¬ 
put  for  the  firm  in  pure  competition  is  that  output  for  which  marginal 
cost,  MC,  is  equal  to  product  price,  p.  This  equilibrium  is  illustrated 
graphically  in  Figure  13—1.  At  the  price  p  the  most  profitable  short- 
run  output  is  y.  Under  these  conditions,  the  firm  will  be  earning  a  pure 


FIGURE  13-1 

The  Supply  Curve  of  the  Individual  Firm 


profit  above  all  costs  of  production,  including  "normal”  profits,  of 
p  —  a  dollars  per  unit  of  output  or  total  pure  profits  of  ( p  —  a)y.  If 
price  persisted  at  this  level,  the  existence  of  pure  profits  would,  in  com¬ 
petitive  industries,  serve  as  an  inducement  for  new  firms  to  enter,  caus¬ 
ing  industry  output  to  expand  and  price  to  fall.  If  price  were  p’  it  would 
pay  the  firm  to  employ  its  fixed  facilities  somewhat  less  intensively  by 
contracting  output  to  y  where  average  total  cost  is  a  —  p',  and  pure 
profits  are  zero.  At  the  price  p'  the  best  that  the  firm  can  do  is  to  make 
only  normal  profits,  which  are  included  in  the  definition  of  the  average 
total  cost  curve.  At  the  price  p"  the  optimum  rate  of  output  is  y",  at 
which  production  level  the  firm  will  make  losses  of  a"  —  p"  dollars 
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per  unit  of  output  or  total  losses  of  (a"  —  p")y"  dollars.  Thus  the 
optimum  rate  of  output  in  the  short  run  may  be  a  loss  minimizing  out¬ 
put.  In  the  long  run  if  the  price  p"  persisted  firms  would  be  forced  to 
drop  out  of  the  industry,  and  as  the  industry  contracted,  industry  output 
would  fall  and  price  would  rise,  tending  to  restore  normal  profits. 

Notice,  however,  that  under  these  conditions  the  firm  would 
eventually,  but  not  immediately,  drop  out  of  production.  The  reason  for 
this  is  that  even  at  the  price  p"  and  the  corresponding  rate  of  output 
y",  the  firm  is  earning  something  above  its  directly  variable  costs.  After 
variable  expenses  of  v"y"  dollars  have  been  made,  the  firm  is  obtaining 
short-run  earnings  of  (p"  —  v”)y"  dollars.  This  represents  a  return 
on  the  firm’s  investment  in  fixed  facilities,  which  permits  the  firm  to 
recover,  through  production  and  sale,  all  or  at  least  a  portion  of  its 
capital  investment.  However,  since  fixed  costs,  including  interest  on 
the  investment  and  normal  profits,  are  not  covered,  there  is  no  incentive 
for  the  firm  to  reinvest  in  the  enterprise  once  the  existing  facilities  are 
no  longer  serviceable  and  require  replacement  for  production  to  con¬ 
tinue.  On  the  other  hand  the  firm  would  not  drop  out  of  production 
immediately  if  price  were  below  average  total  cost,  since  its  fixed  costs 
are  a  sunk  cost — a  cost  that  has  already  been  incurred  whether  produc¬ 
tion  takes  place  or  not.  Therefore,  if  the  firm  were  to  drop  out  immedi¬ 
ately,  it  would  obtain  no  further  return  at  all  on  its  fixed  investment. 
It  is  much  preferable  to  obtain  some  recovery  of  capital  than  no  re¬ 
covery  at  all. 

If  price  were  below,  and  expected  to  remain  below,  P,  the  point 
of  minimum  average  variable  costs,  then  the  firm  cannot  even  cover  its 
directly  variable  costs  and  has  no  choice  but  to  shut  down  immediately. 
This  would  be  the  situation  when  a  trucking  company  could  not  earn 
enough  to  pay  the  costs  of  drivers  and  fuel. 

From  this  analysis  it  will  be  seen  that  the  profit-maximizing  (or 
loss-minimizing)  firm  will  always  adjust  output  along  its  marginal  cost 
curve  until  p  =  AIC  for  prices  above  the  point  P.  For  prices  below  the 
point  P  the  firm  will  produce  zero  output.  It  follows  that  the  marginal 
cost  curve,  starting  at  the  point  P,  represents  the  firm’s  output  response 
behavior  to  changes  in  market  price.  In  other  words,  it  represents  the 
individual  firm’s  supply  curve  of  a  product. 

13.2.  The  Supply  Curve  of  an  Industry 

The  theoretical  supply  curve  for  a  purely  competitive  industry 
can  be  determined  by  simple  addition  if  the  supply  curves  (marginal 
cost  curves)  of  all  the  firms,  actually  or  potentially,  producing  a  given 
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product  are  known.  In  the  short  run  the  supply  curve  of  the  industry 
is  the  horizontal  sum  of  the  marginal  cost  curves  of  the  individual  firms 
in  the  industry.  That  is,  the  quantities  that  the  firm  will  find  it  profitable 
to  produce  at  a  given  market  price,  say  p,  are  added  together  to  find 
the  quantity  supplied  to  the  market  at  the  price  p.  The  same  procedure 
is  followed  for  every  price  that  might  conceivably  prevail  in  the  market. 
The  result  is  a  short-run  supply  schedule  of  the  industry.  In  the  long 
run,  additional  firms  may  enter  or  existing  firms  may  leave  the  industry, 
depending  upon  whether  the  industry  is  abnormally  profitable  or  un¬ 
profitable.  Consequently,  in  the  long  run,  changes  in  price  cause  cor¬ 
responding  changes  in  industry  output  for  two  reasons:  ( 1 )  the  output 
of  each  firm  in  the  industry  is  altered  in  response  to  price  changes,  and 
( 2 )  new  firms  may  enter  or  old  firms  may  leave  the  industry. 

These  considerations  are  illustrated  in  Figure  13—2.  In  this  dia¬ 
gram  it  is  assumed  that  the  lowest  cost  firms  in  the  industry  are  repre¬ 
sented  by  the  cost  curves  in  Graph  I  on  the  left  side  of  the  figure.  The 
minimum  expected  long-run  price  necessary  to  induce  these  lowest  cost 
producers  to  invest  in  production  in  this  industry  is  P/.  At  this  price,  if 
AT,  firms,  with  the  cost  characteristics  of  Graph  I,  enter  the  industry, 
aggregate  output  is  Yx'  =  NIy,/  and  SrA  is  a  point  on  the  long-run  sup¬ 
ply  curve.  Once  these  firms  have  entered  the  industry,  the  short-run 
supply  curve  5'15'1  is  the  horizontal  sum  of  the  N,  marginal  cost  curves 
MCX.  In  the  short  run  these  firms  will  produce  along  MCU  if  product 
price  is  above  Px.  Below  Px  the  industry  will  produce  no  output  even 
in  the  short  run,  since  P1  does  not  cover  the  average  variable  costs  of 
the  lowest  cost  group  of  firms  in  the  industry. 

Graph  II  in  Figure  13-2  is  assumed  to  represent  a  group  of  firms 
with  costs  somewhat  greater  than  the  lowest  cost  producers  in  I.  The 
fact  that  some  firms  have  higher  costs  than  others  may  be  attributable 
to  a  variety  of  circumstances.  Some  firms  may  have  certain  natural  ad¬ 
vantages  due  to  the  use  of  a  superior  raw  material  as  in  mining  where 
the  mines  vary  in  ore  quality  or  in  agriculture  where  the  soil  varys  in 
fertility.  Certain  firms  may  have  an  advantage  due  to  more  effective 
management  or  a  more  favorable  location.  In  the  example,  the  Group  II 
firms  will  not  find  it  to  their  advantage  to  invest  in  the  industry  unless 
the  long-run  price  is  expected  to  be  P2'  or  greater.  Once  this  group  of 
firms  has  invested  in  the  industry  the  short-run  supply  curve  becomes 
S‘2S2  .  If  there  are  Ah  of  the  Group  II  firms,  the  short-run  industry  supply 
curve  is  the  horizontal  sum  of  the  Ah  Group  I  marginal  cost  curves, 
MCi ,  and  the  Ah  Group  II  marginal  cost  curves,  A1C. .  Aggregate  out- 
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FIGURE  13-2 


Derivation  of  Industry  Supply  Curves 

COST  CURVES  OF  INDIVIDUAL  FIRMS  SUPPLY  CURVES  OF  INDUSTRY 


put  at  P2  is  then  Ngy/  +  N2y2  =  Y2,  and  a  second  point  of  the  long- 
run  industry  supply  curve  is  S2.  At  the  price  P2'  it  is  seen  that  the 
Group  I  firms  appear  to  earn  a  "pure  profit”  of  P2Q  per  unit.  This  is 
not  considered  a  profit  by  the  economist  but  rather  a  return  or  rent  to 
"institutional  advantage.”  Thus,  in  copper  mining  the  high-yield  low- 
cost  mines  command  a  greater  market  value  because  of  this  return  due 
to  differential  productivity.  By  continuing  the  indicated  derivation  pro¬ 
cedure  for  still  higher  cost  firms  we  can  generate  a  series  of  long-run 
supply  points,  SL1 ,  SL2 ,  SLZ ,  .  .  .  ,  and  a  series  of  short-run  supply 
curves.  If  we  imagine  a  continual  gradation  of  individual  firm  cost 
curves  from  the  lowest  cost  producer  through  ever  higher  cost  curves, 
the  corresponding  short-run  and  long-run  supply  curves  will  be  smooth 
and  continuous,  as  shown  in  Figure  4—1  (p.  38). 

13.3.  The  Demand  for  an  Input 

Ultimately,  inputs  are  demanded  because  they  are  productive,  but 
in  order  to  state  how  much  of  any  input  a  firm  will  demand  at  any  price 
(its  demand  curve  for  the  input),  a  behavior  objective  for  the  firm  is 
required,  and  again  we  assume  profit  maximization.  In  the  theory  of 
cost  and  production  this  is  reflected  in  the  assumption  that  a  firm  at¬ 
tempts  to  minimize  the  cost  of  producing  any  given  output.  For  sim¬ 
plicity  of  exposition  in  what  follows,  we  will  derive  the  firm’s  demand 
for  input  on  the  assumption  that  output  is  held  constant,  and  then  indi¬ 
cate  the  modifications  necessary  to  account  for  changes  in  the  level  of 
output  induced  by  changes  in  input  prices. 
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It  has  been  shown  that  if  the  inputs  to  a  firm  or  process  are  sub¬ 
stitutes  for  each  other,  a  necessary  condition  for  the  minimum  cost  pro¬ 
duction  of  any  given  level  of  output  is  that 

w  l  _  w  2 

7T~7T 

for  a  three  variable  input-output  productive  process.  This  equilibrium  is 
illustrated  in  Figure  13-3 A  by  the  point  P.  Therefore  when  the  price 
of  input  Number  1  is  wx  and  the  price  of  input  Number  2  is  u>2,  the 
firm  will  consume  xx  units  of  input  Number  1.  The  association  of  the 

FIGURE  13-3 

Derivation  of  Individual  Firm  Demand  for  an  Input 
A  B 


demand  quantity  xx  with  the  price  wx,  given  w2  and  y,  is  represented  by 
the  point  P'  in  Figure  13— 3B.  If  the  price  of  input  Number  1  rises  to 
u>\\  the  lowest  achievable  cost  shifts  from  C  to  C',  input  Number  2  is 
substituted  for  input  Number  1,  and  the  equilibrium  quantity  of  input 
Number  1  becomes  xx  at  the  point  Q  in  Figure  13-3 A.  The  quantity 
Xi  is  now  associated  with  the  price  u>x  and  is  represented  by  the  point 
O'  in  Figure  13— 3B.  If  the  price  of  input  Number  1  were  still  higher, 
say  w”,  cost  would  be  minimized  at  R  in  Figure  13— 3 A,  and  the  cor¬ 
responding  input-demand  point  would  be  R'  in  Figure  13— 3B.  The 
points  P',  Q',  R'  are  three  points  on  the  firm’s  demand  curve  for  input 
Number  1,  hxhx. 

Note  that  the  demand  curve  hxhx  was  derived  on  the  assumption 
that  the  price  of  input  Number  2,  and  the  level  of  output  remained 
unchanged.  In  general,  as  was  shown  in  the  Appendix  to  Chapter  10, 
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the  demand  for  input  Number  1  is  a  function  of  the  prices  of  both  in¬ 
puts  and  the  level  of  output,  the  latter,  in  turn  being  determined  by  the 
price  of  the  product.  Similarly,  the  demand  for  input  Number  2  depends 
upon  each  input  price  and  output.  That  is, 

(13.1)  lXi  =  h'(?u 

1*2  =  h&Uh,  w2,y)  • 

A  more  comprehensive  analysis  of  the  demand  for  an  input  would  go 
two  steps  further.  First  it  would  account  for  the  changes  in  y  induced 
by  changes  in  u>x.  When  any  input  price  increases,  this  may  increase 
marginal  cost  which,  in  turn,  would  require  a  decrease  in  y  in  order  to 
maintain  the  p  =  MC  equilibrium.  Second,  it  would  account  for  the 
fact  that  if  the  marginal  cost  curves  of  individual  firms  increase,  this  de¬ 
creases  industry  supply  and  causes  an  upward  readjustment  of  price. 
Short  of  an  analysis  of  all  these  repercussions  the  demand  curve  derived 
in  Figure  13— 3B  shows  how  the  "law  of  demand”  as  applied  to  an  input 
is  based  upon  the  concept  of  input  substitution. 

Having  derived  the  input  demand  curve  for  an  individual  firm, 
the  theoretical  total  demand  curve  for  an  input  becomes  simply  the 
horizontal  summation  of  all  the  individual  firm  demand  curves  for  that 
input. 

13.4.  The  Demand  for  Investment  Goods 

It  will  be  recalled  that  in  our  analysis  of  production  (Chapter  10) 
we  studied  the  problem  of  best  input  combinations  when  one  of  two 
inputs  to  a  process  is  a  capital  good.  To  simplify  the  analysis  suppose 
the  capital  good  is  infinitely  durable  so  that  the  cost  function  can  be 
written 

(13-2)  C  =  w\X\  +  HV2X2 

where  W\  is  the  price  of  the  current  input  (such  as  labor),  W2  is  the 
price  of  the  durable  capital  input,  and  i  is  the  market  rate  of  interest 
on  long-term  money  capital.  We  seek  a  relationship  between  the  rate  of 
interest  and  the  amount  of  capital  which  the  firm  will  find  it  most  prof¬ 
itable  to  employ.  "Capital”  could  be  measured  in  physical  units,  X2,  or 
value  units,  W2X2. 

If  the  interest  rate  were  T  then  the  cost  function  would  be 
C  =  u^x-i  +  TW 2Xo  and  the  firm  would  find  it  most  profitable  to  in¬ 
vest  W 2X2  dollars  in  a  stock  of  X/  units  of  the  capital  good,  as  repre¬ 
sented  by  the  point  P  in  Figure  13— 4 A.  The  amount  of  investment 
undertaken  by  the  firm,  W2X2',  is  associated  with  an  interest  rate  1 
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FIGURE  13-4 

Derivation  of  Individual  Firm  Demand  for  Investment  Capital 


A  B 


and  is  represented  by  the  point  P'  on  the  firm’s  investment  demand 
schedule  in  Figure  13— 4B.  If  the  rate  of  interest  were  i"  3>  the  cost 
of  capital  to  the  firm  would  be  greater  relative  to  the  cost  of  labor  and 
the  firm  would  find  it  profitable  to  use  more  labor  and  less  of  the  capi¬ 
tal  good.  Thus  at  i"  the  firm  would  employ  X2"  units  of  capital  at  point 
Q  of  Figure  13-4 A.  Consequently,  an  investment  level  of  W  2X2" 
would  be  associated  with  an  interest  rate  of  i" ,  as  represented  by  Q'  in 
Figure  13— 4B.  A  still  higher  rate  of  interest  would  further  discourage 
potential  investment  outlays  for  the  capital  input.  If  P',  Q'  and  other 
such  points  are  joined  by  a  line  we  have  the  resulting  investment  de¬ 
mand  curve  for  one  type  of  capital  input,  H2H2. 

Observe  again  that  certain  other  factors,  notably  y,  wx  and  W2, 
have  been  held  constant  in  deriving  the  schedule  H2H2.  Therefore,  in 
general,  investment  outlay  W  2X2  will  be  a  function  of  all  these  param¬ 
eters. 


13.5.  The  Firm  and  the  Industry:  Technological  Change  in  Ag¬ 
riculture 

As  an  illustration  of  the  connections  between  the  theory  of  the 
firm  and  the  theory  of  markets,  we  shall  apply  some  of  the  tools  devel¬ 
oped  in  this  and  in  earlier  chapters  to  a  discussion  of  the  problems  of 
the  agricultural  industry. 

American  agriculture  has  often  been  said  to  be  plagued  with  two 
outstanding  economic  characteristics  in  the  years  since  World  War  II. 
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The  demand  for  agricultural  products,  particularly  grain  crops,  is  said 
to  be  relatively  inelastic,  and  the  production  of  these  products  has  ex¬ 
perienced  exceedingly  rapid  technological  advance.  In  developing  our 
illustrative  analysis,  we  shall  suppose  that  the  product  is  corn,  and  we 
will  adhere  to  the  following  three  assumptions: 

1.  The  demand  for  corn  is  assumed  to  be  inelastic. 

2.  The  major  dynamic  force  to  which  the  industry  must  adjust  is  assumed 
to  be  technological  improvement. 

3.  The  significant  economic  effect  of  technological  improvement  is  of 
course  to  lower  the  unit  costs  of  production  in  individual  firms  adopt¬ 
ing  the  improvements.  This  can  occur  in  many  ways.  We  shall  assume 
the  direct  effect  of  technological  improvement  is  to  lower  ATC  and 
move  the  minimum  point  of  ATC  to  the  right.  Hence,  the  optimum¬ 
sized  firm  is  assumed  to  increase  as  a  consequence  of  technological  ad¬ 
vances  in  machinery,  fertilizer  development,  and  hybrid  seeds. 

These  assumptions  are  in  accord  with  commonly  accepted  views  in  agri¬ 
culture.  Note,  however,  that  we  are  greatly  simplifying  the  problem  of 
agriculture  by  isolating  only  a  few  factors  for  study.  Obviously,  popula¬ 
tion  growth,  with  its  expanding  demands  for  food  and  fiber,  are  also 
important  factors  in  the  analysis  of  agriculture.  Such  qualifications 
should  be  borne  in  mind  during  the  analysis  to  follow. 

In  Figure  13— 5  A,  MC  and  ATC  represent  the  marginal  cost  and 
average  total  cost  curves  for  the  typical  normally  profitable  firm  before 
the  technological  advance.  The  individual  firm’s  demand  is  perfectly 
elastic  at  the  price  P  determined  by  the  intersection  of  DD  and  SS  in 
Figure  13— 5  B.  Individual  firm  production  is  y0  per  year,  and  industry 
output  is  Y0.  As  firms  begin  to  adopt  improved  machinery,  fertilizer  and 
seeds  average  total  costs  tend  to  shift  down  and  to  the  right  as  indicated 
by  ATC' .  Temporary  pure  profits  are  enjoyed  by  the  firms  first  introduc¬ 
ing  the  new  technology.  But  as  more  and  more  firms  adopt  the  new  tech¬ 
niques  we  know  from  our  derivation  of  the  industry  supply  curve  in 
Figure  13—2.  that  this  general  decline  in  the  average  total  cost  curves 
of  individual  firms  will  cause  a  corresponding  increase  in  industry 
supply  (the  supply  curve  moves  down  or  shifts  to  the  right  giving  a 
greater  supply  quantity  at  each  price).  Thus,  in  Figure  13— 5B,  we  get 
an  increase  in  supply  from  SS  to  S' S'.  This  causes  price  to  fall  from 
P  to  P',  and  even  the  firms  who  have  adopted  the  new  technology  to  get 
the  advantage  of  the  lower  ATC'  curve  find  that  they  are  making  losses. 
These  losses  may  drag  on  for  several  years  depending  upon  the  mobility 
of  labor  and  capital  resources  into  other  industries.  Eventually,  however, 
as  some  firms  are  driven  out  by  losses  the  supply  curve  of  corn  is  de- 
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FIGURE  13-5 

Technological  Change  in  Agriculture 
A  B 


creased,  and  price  increases  until  supply  becomes  S"S".  Price  is  now  P" 
and  the  industry  is  just  normally  profitable.  But  if  demand  DD  is  in¬ 
elastic,  as  we  have  assumed,  it  means  that  the  gross  income  of  corn  pro¬ 
ducers  P"Y0"  is  smaller  than  its  previous  level  PY0.  Hence,  the  net  effect 
of  the  technical  improvement  is  to  (a)  lower  price,  ( b )  increase  average 
firm  size,  ( c )  decrease  the  number  of  firms  in  the  industry,  and  (d)  de¬ 
crease  industry  gross  income.  If  individual  firm  gross  income  rises,  that  is 
if  Py0  <C  P"yo",  as  indeed  has  been  the  tendency,  with  industry  gross  in¬ 
come  falling,  it  means  that  the  number  of  firms  which  must  leave  the 
industry  to  restore  normal  profitability  may  be  quite  large.  It  is  often 
argued  that  this  is  precisely  the  situation  in  agriculture  today.  If  normal 
profitability  is  to  be  maintained  in  the  absence  of  price  supports,  there 
must  be  a  substantial  annual  migration  of  families  from  the  farms  to 
other  industries.  This,  of  course,  suggests  that  a  government  policy  de¬ 
signed  to  encourage  the  movement  and  retraining  of  human  resources 
now  in  agriculture  into  such  labor  scarce  areas  as  the  growing  personal 
service  industries,  would  be  much  wiser  than  a  policy  of  price  supports. 
Agricultural  price  supports  provide  an  incentive  for  such  resources  to 
remain  in  agriculture,  causing  excessive  capacity  and  a  surplus  of  the 
supported  commodities. 

The  conclusions  of  our  analysis  are  tempered  somewhat  by  the 
fact  that  demand,  DD  ,  also  tends  to  rise  due  to  population  growth.  An 
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analysis  taking  account  of  shifting  demand  as  well  as  supply  would, 
however,  yield  the  same  general  conclusions,  provided  only  that  the 
rate  of  technological  advance  more  than  offset  the  effect  of  rising  de¬ 
mand. 

QUESTIONS  AND  EXERCISES 

1.  Draw  supply  and  demand  schedules  for  the  product  of  an  industry. 

a )  Directly  to  the  left  of  this  diagram  draw  a  graph  of  the  perfectly  elastic 
demand  curve  that  is  faced  by  a  typical  firm  in  this  industry,  showing 
how  this  individual  firm  demand  curve  is  related  to  the  supply  and  de¬ 
mand  conditions  for  the  industry  as  a  whole. 

b)  In  the  diagram  for  the  individual  firm,  draw  in  the  average  total  cost  and 
marginal  cost  curves  for  a  typical  firm  under  the  assumption  that  the  in¬ 
dustry  is  in  long-run  equilibrium. 

c)  Suppose  now  that  there  is  an  increase  in  industry  demand.  Trace  through 
the  effects  of  this  increase  in  demand  on  the  industry  and  the  typical  firm 
by  reference  to  the  two  diagrams. 

2.  In  the  digram  of  Figure  13-3A  assume,  when  the  price  of  input  No.  1  rises 
from  W\  to  U’x,  that  it  no  longer  pays  to  produce  an  output  y.  Instead,  assume 
that  the  best  rate  of  output  is  y'  <  y.  Draw  a  new  diagram  analogous  to 
Figure  13-3A,  which  contains  the  iso-product  contour  for  y',  and  which 
shows  how  the  purchase  of  X\  is  effected  by  the  combination  of  an  increase  in 

and  the  resulting  reduction  in  output.  How  is  Figure  13-3B  modified 
when  we  relax  the  assumption  that  output  is  held  constant? 

3.  Regions  and  industries  that  have  suffered  economic  decline  have  been  given 
relief  by  various  means  through  congressional  legislation.  'Distressed  areas” 
have  been  given  priority  for  receiving  defense  contracts,  tariffs  have  been 
employed  to  reduce  foreign  competition,  and  the  prices  of  certain  raw  mate¬ 
rials  and  agricultural  products  have  been  bolstered  by  government  stock¬ 
piling.  An  alternative  proposal  has  been  a  program  to  subsidize  the  moving 
and  retraining  of  employees  from  regions  or  occupations  in  economic  decline 
to  those  that  are  growing.  Analyze  and  contrast  the  possible  short-  and  long- 
run  effects  of  the  two  types  of  programs. 

4.  Reconstruct  the  analysis  of  Section  13.5  for  an  industry  whose  demand  is 
relatively  elastic,  and  in  which  technological  change  does  not  affect  the 
equilibrium  size  of  the  firm,  that  is,  the  ATC  curves  simply  shift  vertically 
downward.  Compare  the  results  of  your  analysis  with  the  conclusions  of 
Section  13.5. 
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In  the  first  thirteen  chapters  of  this  book,  our  concern 
has  been  with  the  forces  that  determine  the  prices  of  particular  com¬ 
modities.  Such  detailed  studies  belong  to  the  branch  of  economics  called 
microeconomics.  We  now  turn  to  another  branch  of  economics.  This 
branch  of  our  study  is  called  macroeconomics,  and  it  is  concerned  with 
the  broad  interrelationships  which  exist  in  the  economy — wide  ag¬ 
gregates  and  averages,  for  example,  total  output,  total  consumption 
expenditures,  the  average  level  of  prices,  and  the  total  quantity  of 
money  in  circulation.  The  study  of  macroeconomics  has  greatly  deep¬ 
ened  our  understanding  of  what  determines  the  general  level  of  eco¬ 
nomic  activity — the  level  of  employment  and  total  income — in  a  pri¬ 
vate  enterprise  economy. 

In  Chapter  6  we  analyzed  some  interrelationships  which  exist  in 
the  economic  system  by  referring,  for  illustration,  to  a  circular  flow 
diagram  of  economic  life.  The  assumptions  made  for  that  diagram  and 
the  description  of  the  interrelationship  of  economic  forces  which  ac¬ 
companied  it  were  very  specific.  It  should  be  recalled  that  money  as 
such  played  a  neutral  role;  there  were  neither  increases  nor  decreases 
in  the  average  of  all  prices  coming  from  changes  in  the  role  of  money. 
Furthermore,  no  provisions  were  made  for  growth  in  the  economy,  or 
for  instability  leading  to  inflation  or  depression.  It  is  now  necessary  to 
alter  our  simple  assumptions  by  considering  the  effect  of  changing  the 
money  supply,  of  alterations  in  the  extent  of  saving  and  investment 
which  occur  for  the  economy,  of  the  impact  of  government  spending 
and  taxation,  and  of  the  role  of  international  trade  and  finance. 

14.1.  The  Functions  of  Money 

The  major  economic  phenomena  with  which  we  have  concerned 
ourselves  thus  far  have  been  specialization  and  exchange.  In  order  that 
specialization  may  take  place,  there  must  be  a  means  for  the  specialist 
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to  exchange  the  result  of  his  productive  effort  for  the  products  produced 
by  others.  It  has  already  been  indicated  that  the  extent  of  specialization 
is  limited  by  the  extent  of  the  market.  Of  very  great  importance  to  the 
economist  is  the  development  of  the  devices  by  which  exchange  is  car¬ 
ried  on.  One  of  the  principal  economic  institutions  of  the  modern  world 
is  the  institution  of  money  as  a  means  for  facilitating  exchange.  With¬ 
out  some  kind  of  money,  exchanges  could  only  be  carried  on  by  means 
of  bartering.  It  does  not  require  much  imagination  to  think  of  the  diffi¬ 
culties  which  would  be  encountered  if  each  party  to  an  exchange  had 
to  have,  at  the  moment  the  exchange  took  place,  commodities  of  equal 
value  and  desirability  wanted  by  the  other  partner  to  the  transaction. 
In  fact,  even  in  primitive  societies,  some  device  for  facilitating  exchange 
was  developed.  For  instance,  on  the  island  of  Yap,  giant  circular  stones 
were  used  for  "money,”  in  that  exchanges  were  reckoned  in  terms  of 
the  passing  of  possession  of  these  immovable  stones  from  one  party  to 
another. 

Today,  the  primary  functions  of  money  are  for  facilitating  ex¬ 
changes.  Money  acts  as  a  medium  of  exchange.  Money  can  be  received 
and  paid  for  the  desired  amount,  quality,  style,  size,  at  the  time  and 
place  of  receiving  goods.  This  lessens  the  time  and  effort  required  in 
exchange  and  removes  the  necessity  of  there  being  a  double  coincidence 
of  wants  as  is  required  under  barter. 

Secondly,  money  acts  as  a  standard  of  value.  It  serves  as  a  measur¬ 
ing  standard  to  determine  the  value  of  goods.  The  values  of  goods 
which  are  physically  very  different,  with  uncomparable  units  of  meas¬ 
urement,  may  be  compared  in  terms  of  money. 

Arising  out  of  the  two  primary  functions  of  money  come  two  ad¬ 
ditional  functions.  Money  acts  as  a  store  of  value  and  as  a  standard  for 
deferred  payments.  Even  in  the  normal  act  of  exchange,  money  holds 
value  until  the  next  transaction  in  which  the  holder  spends  his  money. 
Over  a  longer  period  of  time,  money  has  been  an  imperfect  store  of 
value,  in  that  its  own  worth  is  subject  to  change.  As  a  standard  of  de¬ 
ferred  payment,  one  may  contract  to  pay  a  specific  sum,  valued  in  terms 
of  money,  at  some  future  time. 

An  adequate  definition  for  money,  then,  might  be  one  which  says 
that  anything  is  money  that  is  generally  accepted  as  a  medium  of  ex¬ 
change,  a  standard  of  value,  a  store  of  value,  and  a  standard  for  deferred 
payments.  When  nothing  better  suffices,  people  have  used  cigarettes, 
tobacco,  buckskin,  sea  shells,  metal,  and  paper  as  money.  Whatever  is 
acceptable  to  the  people  of  an  economy  for  performing  the  functions 
of  money  has  been  made  money.  It  should  be  apparent,  then,  that 
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money  does  not  acquire  its  acceptability  and  its  own  value  from  the 
intrinsic  worth  of  the  commodities  used  for  money  but  from  something 
else,  its  relative  scarcity  and  its  universal  acceptability.  After  an  ex¬ 
amination  has  been  made  of  the  monetary  system  of  the  United  States, 
we  shall  return  to  the  problem  of  the  determination  of  the  value  of 
money. 

14.2.  Monetary  System  of  the  United  States 

The  two  major  classes  of  money  which  perform  the  above  func¬ 
tions  in  the  United  States  and,  indeed,  in  any  modern  economy,  are 
national  currency  and  demand  deposits  subject  to  check  (checking  ac¬ 
counts).  The  tabulation  in  Table  14—1  shows  the  distribution  of  the 
money  supply  of  this  country  by  type  of  money. 

TABLE  14-1 

United  States  Money,  in  Circulation,  by  Kinds 
December  31, 1961 


Money  in  Circulation * 


(In  Millions  of 
Dollars') 

Federal  Reserve  notes .  28,694 

Treasury  currency — total .  5,224 

Standard  silver  dollars .  346 

Silver  certificates  and  Treasury  notes  of  1890 . 2,090 

Subsidiary  silver  coin . 1,622 

Minor  coin .  614 

Other  Treasury  currency .  552 

Total  Federal  Currency .  33,918 


All  banks,  demand  deposits  subject  to  check. f  (Dec.  27,  1961) . 143,630 

*  Outside  Treasury  and  Federal  Reserve  banks.  Includes  any  paper  currency 
held  outside  the  continental  limits  of  the  United  States, 
f  Excluding  interbank  deposits. 

Source:  Federal  Reserve  Bulletin. 


The  major  classes  of  national  currency  in  circulation  today  are 
Federal  Reserve  notes  and  silver  certificates.  The  monetary  gold  is  held 
by  the  U.S.  Treasury,  principally  at  Fort  Knox,  Kentucky,  and  is  repre¬ 
sented  in  paper  form  by  gold  certificates  which  are  held  by  the  Federal 
Reserve  banks.  These  gold  certificates  are,  in  turn,  the  legal  reserves 
of  the  Federal  Reserve  banks  against  Federal  Reserve  notes  and  de¬ 
posits,  as  will  be  explained  in  Chapter  15.  The  few  gold  certificates  still 
in  circulation  may  be  presumed  to  be  lost  or  hoarded.  The  standard 
silver  dollars,  subsidiary  silver  coin  (halves,  quarters,  and  dimes),  and 
minor  coin  are  self-explanatory.  The  other  Treasury  currency  includes 
United  States  notes,  Federal  Reserve  bank  notes,  and  national  bank 
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notes,  which  exist  as  a  carry-over  from  monetary  laws  of  earlier  days. 

The  Federal  Reserve  notes  are  issued  by  the  Federal  Reserve  banks, 
under  requirements  which  will  be  examined  in  the  next  chapter.  It 
can  be  said  here  that  the  Federal  Reserve  banks  are  bankers’  banks 
which  act  as  regulators  of  the  monetary  system.  The  silver  certificates 
are  issued  in  small  denominations,  $1,  $2,  $5,  and  $10.  This  currency 
is  issued  by  the  U.S.  Treasury  and  is  based  upon  Treasury  purchases  of 
silver. 

By  far  the  most  important  form  of  money  in  this  country,  and, 
indeed,  in  all  modern  national  economic  systems,  is  the  demand  deposits 
which  are  held  by  private  commercial  banks.  A  majority  of  payments 
is  made  by  means  of  checks,  not  through  the  payment  of  cash.  In  fact, 
it  has  been  estimated  that  about  90  per  cent  of  all  transactions,  by  vol¬ 
ume,  are  effected  through  the  use  of  checks.  Consequently,  the  major 
part  of  our  analysis  of  the  money  supply  has  to  do  with  the  determinants 
of  the  amount  and  activity  of  demand  deposits  as  a  form  of  money. 

One  should  recognize  the  difference  between  demand  deposits  and 
savings  deposits  of  banks.  One  can  spend  a  demand  deposit  without 
going  near  the  bank,  by  merely  writing  checks  for  payments  of  various 
sorts.  Savings  deposits,  on  the  other  hand,  can  be  spent  only  by  with¬ 
drawing  those  deposits  from  banks  in  the  form  of  cash  or  checks.  A  sav¬ 
ings  deposit  is  not  money,  even  though  it  is  "near-money”  because  of  the 
ease  with  which  it  may  be  converted  into  money. 

14.3.  Commercial  Banks 

The  beginning  student  of  money  and  banking  usually  has  the  pre¬ 
conceived  notion  that  banks  have  the  primary  function  of  lending  out 
the  savings  of  their  depositors.  This  is  the  primary  function  of  a  very 
limited  class  of  banks,  the  savings  banks,  or  the  savings  departments  of 
banks.  They  accept  the  savings  of  people  and  invest  the  proceeds  in 
high-grade  securities  of  various  sorts.  In  this  manner  they  are  able  to 
diversify  the  small  savings  of  many  persons  into  a  variety  of  invest¬ 
ments,  and  hence  collect  the  savings  of  the  community  and  spread  the 
risks  of  investment  over  a  variety  of  undertakings.  The  savings  banks, 
like  other  financial  intermediaries,  put  the  liquid  savings  of  people  into 
borrowers’  hands  and  thus  increase  the  velocity  with  which  money  is 
used.  In  our  study  of  the  monetary  system,  this  type  of  bank  will  not  be 
of  primary  interest. 

Our  major  interest  is  in  commercial  banks,  which  in  our  monetary 
system  are  able  to  create  money  in  the  form  of  demand  deposits  sub¬ 
ject  to  check.  Their  primary  function  is  to  make  loans,  mostly  to  the 
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business  community,  in  the  form  of  demand  deposit  credit,  which  is 
nothing  more  than  the  granting  of  the  right  to  write  checks.  Since 
checking  accounts  are  the  most  important  component  of  the  money 
supply  of  the  country,  it  is  important  for  us  to  understand  just  how  the 
commercial  banking  system  functions  and  to  what  extent  commercial 
banks  have  the  power  of  creating  money. 

When  a  commercial  bank  makes  a  loan,  the  initial  effect  of  the 
loan  is  an  addition  to  the  money  supply  in  the  form  of  the  demand 
deposit  which  is  created.  An  example  of  the  change  in  the  statement 
of  condition  of  a  commercial  bank  as  the  consequence  of  a  loan  transac¬ 
tion  appears,  for  illustration,  below.1  There  is  a  loan  made  by  a  com¬ 
mercial  bank,  evidenced  by  the  increase  in  the  asset,  Loans,  by  the 
amount  of  $10,000.  The  bank  gives  the  borrower  credit  in  the  form 
of  a  deposit.  Therefore,  the  liability  of  the  bank,  Demand  Deposits,  also 
increases,  by  $10,000.  At  the  same  time,  the  borrower’s  statement  of 
condition  will  have  changed  by  an  increase  in  its  assets,  Demand  De¬ 
posits,  $10,000,  and  an  increase  in  its  liabilities,  Notes  Payable,  $10,- 
000.  In  this  transaction  it  should  be  noted  that  all  that  has  happened  is 
that  the  borrower  has  exchanged  his  credit  (a  note),  which  is  not  gen¬ 
erally  acceptable  as  money,  for  the  bank’s  credit  (a  demand  deposit), 
which  is  more  generally  acceptable  as  money.  When  the  borrower 
writes  checks  against  that  deposit  he  is  spending  without  having  drawn 
cash  from  the  bank. 


Commercial  Bank 


Loans 


ASSETS  LIABILITIES 

. +$10,000  Demand  deposits . +$10,000 

Public  (Borrowers) 


ASSETS  LIABILITIES 

Demand  deposits  in  Notes  payable  to  comm'l 

comm’l  bank . +$10,000  bank . +$10,000 

A  borrower  from  a  savings  bank,  on  the  other  hand,  is  given  a 
check  on  another  bank,  a  commercial  bank,  as  is  shown  in  the  figures 
which  follow.  This  is  because  the  savings  bank  is  not  authorized  to  hold 
checking  accounts,  or  demand  deposits  subject  to  check.  Borrowers  ol 

1  Assets  are  property  and  property  rights  which  an  organization  owns;  liabilities 
are  claims  against  the  organization.  When  there  is  an  addition  to  assets  there  must  be  an 
increase  in  liabilities  or  a  decrease  in  other  assets  in  order  for  the  statement  of  condition 
to  show  that  all  assets  are  owed  to  others  in  the  form  of  liabilities.  Similarly,  a  decrease 
in  one  asset  requires  either  a  decrease  in  liabilities  or  an  increase  in  other  assets.  Also,  for 
an  increase  in  liabilities,  there  must  be  a  decrease  in  other  liabilities  or  an  increase  in 
assets.  For  a  more  detailed  explanation  of  a  balance  sheet,  that  is,  a  statement  of  assets  and 
liabilities,  see  Chapter  7,  Section  7.5. 
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large  sums  are  then  given  checks  on  other  banks,  the  commercial  banks, 
in  which  the  savings  bank  keeps  funds  which  it  is  willing  to  loan.  The 
borrower  from  the  savings  bank,  by  receiving  the  check,  becomes  the 
holder  of  a  deposit  in  the  commercial  bank,  and  the  savings  bank  re¬ 
duces  its  deposit  with  the  commercial  bank  by  the  amount  of  the  check. 

Commercial  Bank 

ASSETS  LIABILITIES 

Demand  deposit  of  savings 

bank . —$10,000 

Demand  deposit  of  sav.  b’k 
debtor . +$10,000 

Public  (Borrowers) 

ASSETS  LIABILITIES 

Demand  deposits  in  Notes  payable  to  savings 

comm '1  bank . +$10,000  bank . +$10,000 

The  borrower  from  the  savings  bank  does  not  receive  a  newly  created 
deposit,  since  there  is  no  net  change  in  commercial  bank  demand  de¬ 
posits. 

What  happens  to  the  deposit  after  it  has  been  spent,  through  the 
writing  of  checks,  is  important  for  us  to  recognize,  for  it  is  here  that  the 
reality  of  the  creation  of  deposits  by  commercial  banks  becomes  clear. 

14.4.  The  Clearing  of  Checks 

There  are  about  13,500  commercial  banks  in  the  United  States 
today,  and,  although  less  than  one  half  of  these  banks  are  member 
banks  of  the  Federal  Reserve  System,'  a  majority  of  bank  deposits  are 
held  in  banks  which  are  "member  banks.”  Other  banks  may  keep  bal¬ 
ances  with  the  Federal  Reserve  banks;  member  banks  are  required  to 
keep  balances  on  deposit  with  the  "Fed,”  as  the  system  of  Federal  Re¬ 
serve  banks  is  called. 

One  of  the  principal  tasks  of  the  Federal  Reserve  banks  is  the 
handling  of  a  national  check  collection  system.  If  the  check  on  the 
commercial  bank  referred  to  in  Section  14.3  is  sent  to  a  party  who  is 
located  in  another  city,  he  will  deposit  or  cash  that  check  at  a  bank  in 
his  own  locality.  That  bank  will,  quite  probably,  send  the  check,  along 
with  other  out  of  town  checks  received  that  day,  to  the  Federal  Reserve 
bank  of  its  district.  The  commercial  bank  (hereafter  called  Bank  B) 
will  receive  an  increase  in  its  deposit  with  its  Federal  Reserve  bank  by 
the  amount  of  the  check,  either  immediately  or  within  two  days,  de- 

2  A  description  of  the  organization  and  functions  of  the  Federal  Reserve  System 
appears  in  the  next  chapter. 
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pending  on  how  remote  the  paying  bank  is  from  the  bank  which  first 
received  the  check.  If  the  check  is  drawn  on  another  bank  in  the  same 
Federal  Reserve  district,  the  Federal  Reserve  bank  will  forward  the 
check  to  the  paying  bank  where  the  deposit  of  the  drawer  of  the  check 
will  be  reduced  by  the  face  value  of  the  check.  The  paying  bank  will  be 
required  to  remit  to  the  Federal  Reserve  bank  payment  for  the  check, 
which  will  decrease  the  deposit  balance  of  the  commercial  bank  with 
the  Federal  Reserve.  Consequently,  Bank  B  will  have  increased  its  bal¬ 
ance  with  the  "Fed”  by  the  amount  of  the  check  and  the  paying  bank, 
Bank  A,  will  have  had  its  balance  at  the  "Fed”  reduced  by  the  amount 
of  the  check.  If  the  check  was  for  $10,000,  the  change  in  balance  sheets 
for  the  two  banks  involved  will  be  as  follows: 


Bank  A 

ASSETS  LIABILITIES 

Deposit  with  the  Federal 
Reserve  bank  (legal  re¬ 
serves) . —  $10,000  Deposits . —  $10,000 

Bank  B 

ASSETS  LIABILITIES 

Deposit  with  the  Federal 

Reserve  bank  (reserves).  .+$10,000  Demand  deposits . +$10,000 

Federal  Reserve  Bank 

ASSETS  LIABILITIES 

Member  bank  reserve  account 


Deposits  of  Bank  A . —  $10,000 

Deposits  of  Bank  B . +$10,000 


It  seems  that  a  bank  may  not  lend  money  which  it  does  not  possess, 
for  the  writing  of  checks  against  deposits  causes  the  deposits  to  be  ex¬ 
tinguished  and  cash  or  reserves  to  be  withdrawn  from  the  bank.  Before 
this  idea  is  accepted  too  matter-of-factly,  we  should  hasten  to  point  out 
that  not  all  of  the  checks  being  written  on  Bank  A  during  one  day 
must  be  paid  by  Bank  A  through  a  reduction  of  its  cash  or  reserve  bal¬ 
ance.  There  will  also  be  checks  being  received  at  Bank  A  for  deposit. 
These  checks  will  be  forwarded  for  payment,  and  the  clearing  process 
may  have  the  effect  of  bringing  about  an  approximate  balance  between 
the  checks  which  are  received  and  those  which  are  paid.  In  such  a  case 
there  would  be  little  or  no  change  in  the  size  of  the  item  "Deposit  with 
the  Federal  Reserve  banks.”  It  would  follow  that  if  all  banks  are  ex¬ 
panding  their  loans  at  approximately  the  same  rate,  there  is  little  need 
for  excess  reserves  on  the  part  of  the  lending  banks,  for  the  clearing 
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mechanism  brings  about  an  offset  of  checks  being  received  or  paid  in 
with  those  being  paid  out. 

Two  other  aspects  of  bank  clearing  should  be  mentioned.  In  the 
first  place,  the  original  check  may  have  been  deposited  with  another 
bank  in  the  vicinity  of  the  bank  on  which  the  check  is  drawn.  In  this 
case  it  is  possible  that  the  two  banks  involved  are  members  of  the  same 
clearinghouse.  At  the  clearinghouse  each  bank  presents  daily  the  checks 
which  it  has  honored  and  which  are  drawn  on  other  members  of  the 
clearinghouse.  Here  too,  payments  tend  to  equal  receipts,  with  differ¬ 
ences  only  being  required  to  be  settled  through  the  payment  of  cash,  at 
regular  intervals. 

In  the  second  place,  the  checks  which  are  forwarded  to  a  Federal 
Reserve  bank  for  collection  may  be  payable  in  another  Federal  Reserve 
district.  In  this  event  the  check  is  mailed  to  the  Federal  Reserve  bank 
of  the  district  of  the  bank  on  which  the  check  is  drawn,  and  collection 
is  made  as  above.  The  Federal  Reserve  banks  daily  inform  the  Inter¬ 
district  Settlement  Fund  in  Washington,  D.C.  of  the  value  of  checks  on 
other  Federal  Reserve  districts  which  they  have  mailed  for  collection. 
The  Interdistrict  Settlement  Fund  makes  a  bookkeeping  entry  of  the 
amounts  involved,  and  differences  are  settled  by  the  bookkeeping  trans¬ 
fer  of  the  ownership  of  a  sum  of  gold  certificates  which  is  held  by  that 
Fund  for  that  purpose. 

Finally,  depositors  of  a  bank  may  present  their  checks  to  be  paid 
in  cash  at  the  counter  of  the  bank  on  which  the  checks  are  drawn.  Un¬ 
less  there  is  a  change  in  the  holding  of  cash  on  the  part  of  the  local 
community  as  that  cash  is  spent,  it  will  be  returned  to  banks  as  cash  de¬ 
posits  by  the  merchants  who  have  received  it.  Consequently,  the  banks 
need  only  sufficient  cash  to  meet  the  time  differences  between  with¬ 
drawals  and  redeposits,  under  ordinary  conditions.  As  a  matter  of  actual 
practice,  banks  only  hold  about  2  per  cent  of  deposits  in  the  form  of 
cash  to  cover  withdrawals  which  might  take  place. 

14.5.  Earnings  vs.  Liquidity  and  Solvency 

A  bank  must  meet  all  current  claims  for  cash.  As  a  consequence, 
the  managers  of  banks  are  required  to  keep  sufficient  cash  on  hand  to 
meet  immediate  and  normal  claims  and  to  be  able  to  convert  a  sufficient 
volume  of  earning  assets  into  cash,  as  the  need  may  arise,  to  meet  any 
future  and  abnormal  withdrawal  of  cash.  The  assets  of  the  banks  will 
be  divided  among  primary  reserves  and  earning  assets.  The  primary 
reserves  consist  of  cash  in  the  bank,  balances  with  banks,  including  re¬ 
serves  deposited  with  the  Federal  Reserve  banks,  and  cash  items  in 
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process  of  collection.  Balances  with  banks  will  be  the  balances  held 
at  the  Federal  Reserve  banks,  as  mentioned  above,  plus  any  balances 
maintained  in  other  banks  as  a  convenience  for  normal  banking  busi¬ 
ness.  Cash  items  in  process  of  collection  will  consist  of  the  checks  which 
have  been  honored  but  which  have  not  yet  been  paid  by  the  banks  on 
which  they  are  drawn  or  for  which  credit  in  another  bank  has  not  yet 
been  granted.  These  items  in  the  assets  of  a  bank  are  essentially  liquid. 

Earning  assets  represent  loans  and  investments  on  which  the  bank 
receives  interest.  From  the  point  of  view  of  earnings,  it  is  desirable  that 
primary  reserves  be  as  small  as  possible  and  that  earning  assets  be  in¬ 
vested  at  as  high  a  rate  of  interest  as  possible.  From  the  point  of  view 
of  liquidity,  it  is  desirable  that  primary  reserves  be  large  and  that  earn¬ 
ing  assets  be  invested  in  easily  salable  values,  even  though  the  interest 
rate  on  highly  liquid  investments  may  be  low.  From  the  point  of  view  of 
solvency  it  is  necessary  that  earning  assets  not  be  sold  at  a  loss  when 
it  is  necessary  to  convert  them  into  cash,  for  a  decline  in  asset  values 
such  that  the  liabilities  of  the  bank  exceed  the  assets  would  bring  in¬ 
solvency  and  failure. 

Failure  of  many  bankers  in  time  past  to  maintain  the  necessary 
liquidity  has  resulted  in  bank  regulation.  Today,  all  banks  must  keep 
a  certain  percentage  of  their  deposits  as  required  reserves.  The  required 
reserves  of  Federal  Reserve  member  banks  are  made  up  of  cash  on  hand 
and  deposits  kept  with  the  Federal  Reserve  banks  of  their  districts.  The 
required  reserves  are  the  most  nonliquid  of  bank  assets,  since  they  are 
required  to  be  held.  However,  the  pooling  of  the  required  reserves  of 
many  banks  at  the  Federal  Reserve  banks  makes  it  possible  for  the 
Federal  Reserve  banks  to  make  loans  to  commercial  banks  and  savings 
banks  which  are  in  need  of  cash  to  meet  the  claims  of  depositors. 

In  the  past,  runs  on  banks  have  taken  place  when  depositors  feared 
that  their  banks  might  be  unable  to  meet  their  claims.  Since  not  all 
banks  can  convert  earning  assets  into  cash  at  once,  for  there  must  be 
some  holder  of  cash  to  whom  the  assets  can  be  sold,  widespread  bank 
panic  has  led  to  the  failure  of  otherwise  sound  banks.  This  danger  to 
the  banking  system  has  been  lessened  by  the  creation  of  the  Federal 
Reserve  System,  to  which  banks  can  go  to  borrow  against  certain  assets, 
and  by  the  creation  of  the  Federal  Deposit  Insurance  Corporation.  The 
Federal  Deposit  Insurance  Corporation  insures  deposits,  up  to  $10,000 
per  depositor,  in  insured  banks.  The  F.D.I.C.  will  give  the  depositors 
cash  or  a  deposit  in  a  sound  bank  in  the  event  the  insured  bank  fails. 
The  very  existence  of  this  assurance  has  ended  the  periodic  waves  of 
bank  panic  that  once  swept  the  country. 
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14.6  The  Generation  of  Bank  Credit 

There  are  two  limits  to  the  creation  of  deposits  by  banks.  These 
are  the  bankers’  own  prudence  and  the  legal  reserve  requirements  im¬ 
posed  on  the  banks.  The  bankers’  prudence  establishes  the  size  of  work¬ 
ing  reserves  that  the  banks  hold.  The  reserve  requirements  establish 
the  size  of  required  reserves  which  the  banks  must  have.  Legal  reserves 
are  made  up  of  all  of  the  cash  on  hand,  both  till  money  and  vault  cash, 
plus  the  amount  on  deposit  with  the  Federal  Reserve  bank  of  the  dis¬ 
trict.  The  difference  between  this  sum  and  the  amount  the  bank  is  re¬ 
quired  to  maintain  is  called  the  excess  reserve  or  the  working  reserve. 
This  includes  the  till  money  or  cash  that  turns  over  regularly  plus  any 
excess  in  the  reserves  deposited  with  the  Federal  Reserve  bank.  How¬ 
ever,  the  size  of  cash  on  hand  as  till  money  and  vault  cash  holdings  is 
kept  as  small  as  possible  in  order  to  minimize  the  danger  of  loss  through 
theft,  because  most  loans  result  in  the  writing  of  checks  rather  than  the 
withdrawal  of  cash  against  the  deposits  created  by  the  loan,  and  because 
most  investments  of  banks  represent  purchases  of  securities  acquired  in 
the  money  market  of  the  big  cities  rather  than  through  local  over-the- 
counter  purchases.  Therefore  we  are  able  to  generalize  that  the  funds 
available  for  the  expansion  of  bank  credit  are  the  excess  reserves  in  the 
Federal  Reserve  banks. 

Let  us  assume  that  a  bank  has  $1,000,000  of  demand  deposits 
against  which  it  must  keep  20  per  cent  required  reserves  (savings  de¬ 
posits  are  here  ignored,  although  small  required  reserves  must  be  held 
against  them  as  well),  and  that  available  legal  reserves  are  $300,000. 
Since, 

ER  =  LR  —  RR 

where  ER  =  excess  reserves,  LR  =  available  legal  reserves,  and  RR  = 
required  reserves,  and  with  r  =  reserve  requirements,  then 

ER  =  $300,000  -  (.20)($1,000,000),  or 
ER  =  $300,000  -  $200,000  =  $100,000  . 

The  bank  has  $100,000  of  excess  reserves  against  which  it  can 
make  loans  or  invest.  This  $100,000  represents  the  basis  for  an  increase 
in  loans  by  $100,000  above  the  amount  that  the  bank  has  been  lend¬ 
ing,  all  of  which  may  be  withdrawn  through  the  check  collection  sys¬ 
tem.  However,  the  bank’s  required  reserve  position  would  remain  un¬ 
impaired,  for  other  reserves  and  other  deposits  would  be  unaffected. 
The  procedure  of  a  bank  with  $100,000  in  excess  reserves  making  loans 
in  the  amount  of  $100,000  is  illustrated  as  follows: 
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Bank  A 


ASSETS 

LIABILITIES 

Excess  reserves . 

.  .  $100,000 

(1)  Loans . 

..+  100,000  Deposits.. 

. +$100,000 

The  loans  will  result  in  the  writing  of  checks  against  the  deposit 
which  has  been  created.  These  checks  will  be  cleared  through  the  Fed¬ 
eral  Reserve  bank  ( 2 ) : 

F.R.B. 


ASSETS  LIABILITIES 

Deposit  (Bank  A) . —$100,000 

(2)  Deposit  (Bank  B) . +  100,000 

Consequently  the  condition  of  Bank  A  will  change  as  follows: 

Bank  A 


ASSETS  LIABILITIES 

(3)  Excess  reserves . —$100,000  Deposits . —$100,000 

Loans .  $100,000 

Bank  B,  with  added  deposits  and  legal  reserves  (4),  given  a  20  per 
cent  reserve  requirement,  will  be  able  to  create  loans  and  deposits  ( 5 ) 
which,  when  the  deposits  are  withdrawn  (6),  will  have  completed  the 
following  steps: 

Bank  B 


ASSETS  LIABILITIES 

(4)  Reserves . +$100,000  Deposits . +$100,000 

(5)  Loans . +  80,000  Deposits . +  80,000 

(6)  Reserves . —  80,000  Deposits . —  80,000 

However,  the  step  (6)  above  would  only  be  accomplished  after 
the  Federal  Reserve  bank  had  reduced  Bank  B’s  reserve  deposit  by  $80,- 
000  in  favor  of  still  other  banks,  called  here  Bank  C.  Bank  C  will  be 
able  to  go  through  similar  steps  with  the  new  reserves  received  through 
the  deposit  of  checks  with  it: 

Bank  C 


ASSETS 

LIABILITIES 

(7)  Reserves . 

. .  +$80,000 

Deposits.  . 

. +$80,000 

(8)  Loans . 

. .  .+  64,000 

Deposits.  . 

. +  64,000 

(9)  Reserves . 

. ..-  64,000 

Deposits .  . 

. -  64,000 

The  total  of  demand  deposits  created  thus  far  in  the  process  of 
expansion  through  the  banking  system  on  the  basis  of  the  original 
$100,000  of  excess  reserves  has  been  $100,000  +  $80,000  4~  $64,000 
and,  for  Banks  D  and  E,  it  would  extend  to  +  $51,200  +  $40,960. 
The  total  quantity  of  demand  deposits  or  checking  accounts  that  could 
be  created  as  the  series  continues  would  approach 


100,000[1  +  .8  +  (.8)2  +...]  = 


100,000 


500,000 


0.20 


or,  in  general, 
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ERo[  1  +  (1  -  r)  +  (1  -  02  +  •  •  •];  or  ^ 

where  ER0  =  initial  excess  reserves  in  the  banking  system  and  r  =  re¬ 
serve  ratio  required  against  demand  deposits. '  Thus,  the  total  position 
of  all  banks  combined  as  a  result  of  the  existence  of  the  initial  excess 
reserves  of  $100,000  would  be: 

All  Banks 


ASSETS  LIABILITIES 

(.10)  Reserves .  $100,000  Demand  deposits . +$500,000 

Loans . +  400,000 


The  banking  system,  by  creating  bank  deposits  on  a  fractional 

reserve  basis,  has  been  able  to 

create  additions 

to  the 

money  supply. 

That  such  additions  to  the  money  supply  have  come  into  existence  dur- 

ing  and  since  World  War  II  can 

be  demonstrated  by  reference  to  Table 

14-2. 

TABLE  14-2 

All  Commercial  Banks  in  the 

United  States,  Principal 

Assets  and 

Liabilities, 

Selected  Dates 

(Amounts  in 

Millions  of  Dollars) 

Dec.  30, 1939  Dec.  31,  1945  Dec.27,  196 1\ 

ASSETS 

Cash  Assets* . 

.  22,474 

34,806 

52,330 

Loans . 

.  17,238 

26,083 

125,230 

U.S.  government  obligations . 

.  16,316 

90,606 

66,480 

Other  securities . 

.  7,114 

7,331 

23,900 

Total  Loans  and  Investments . 

.  40,668 

124,020 

215,610 

Other  Assets . 

.  2,074 

1,486 

6,350 

Total  Assets . 

.  65,216 

160,312 

274,290 

LIABILITIES  AND  CAPITAL  ACCOUNTS 

Interbank  deposits . 

.  9,874 

14,065 

16,570 

Demand  deposits . 

.  32,513 

105,921 

143,570 

Time  deposits! . 

.  15,331 

30,241 

81,960 

Total  Deposits . 

.  57,718 

150,227 

242,100 

Other  Liabilities . 

.  613 

1,135 

9,770 

Capital  Accounts . 

.  6,885 

8,950 

22,420 

Total  Liabilities  and  Capital  Accounts. 

.  65,216 

160,312 

274,290 

*  Cash  assets  include  balance  with  bar 

iks  including  Federal  Reserve  banks. 

f  Preliminary. 

J  Time  deposits  include  and  are  mainly  savings  deposits. 
Source:  Federal  Reserve  Bulletin. 


The  expansion  of  bank  credit  to  the  extent  shown  above  is  possi¬ 
ble,  on  a  given  basis  of  excess  reserves,  only  if  there  is  no  increase  in 


The  sum  of  the  geometric  series  =  1  +  (1  —  r)  +  (l  —  r)2  +  .  .  .  +  (1  —  r)n  1 
’  -N”  Lim  1  1 


can  be  written  Sn  = 


_  1  -  (1  -  r)n 


1  -  (1  -  0 


and 


= 


1  -  (1  -  0 
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the  holdings  of  cash  by  the  general  public  as  a  consequence  of  the  in¬ 
creased  volume  of  checking  accounts  in  existence  and  only  if  each 
bank  is  completely  willing  and  able  to  lend  and  invest  in  securities  to 
the  amount  of  its  excess  reserves.  For  if  any  leakage  of  the  excess  re¬ 
serves  into  cash  held  by  the  public  took  place,  the  extent  of  that  leakage 
would  reduce  the  amount  of  excess  reserves  available  for  the  expansion 
of  bank  credit.  Similarly,  any  holding  of  the  excess  reserves  by  banks 
as  increased  working  reserves  would  have  the  effect  of  limiting  the 
expansion  of  bank  credit  which  could  take  place. 

Furthermore,  it  is  important  to  realize  that  expansion  and  con¬ 
traction  in  the  total  money  supply  comes  as  a  result  of  demand  deposit 
increases  when  more  new  loans  are  being  incurred  than  there  are  out¬ 
standing  loans  being  paid  off,  and  demand  deposits  decrease  when 
more  loans  are  being  paid  off  than  new  ones  are  being  incurred.  The 
expansion  in  money  supply  since  1939  is  largely  attributable  to  the 
considerable  increase  in  the  size  of  bank  held  debt,  including  Federal 
Reserve  credit,  in  the  twenty-two  years  between  the  end  of  1939  and 
the  end  of  1961. 

14.7.  Demand  Deposit  Money  and  National  Currency 

The  money  supply  of  the  country  is  made  up  of  national  currency, 
M,  and  demand  deposit  money,  M'.  Total  money  is,  therefore, 

Mt  =  M  +  AT  . 

Except  in  extremely  unusual  cases,  MT  increases  only  when  Al’  increases. 
The  analysis  in  the  section  above  implies  that  M,  national  currency  in 
circulation,  does  not  increase  when  a  loan  is  made.  The  increase  in  the 
money  supply  of  the  country  takes  place  in  the  form  of  the  increase  in 
demand  deposits  of  banks  as  a  consequence  of  the  expansion  of  bank 
credit  in  the  country  on  the  basis  of  excess  reserves. 

When  national  currency  in  circulation  increases,  it  is  at  the  ex¬ 
pense  of  demand  deposits.  More  checks  are  being  written  for  cash  than 
there  is  cash  being  deposited  in  banks,  as  shown  by  the  changes  which 
take  place  for  a  bank,  Bank  A,  and  for  the  public,  in  the  accompanying 
partial  balance  sheets. 

Bank  A 

ASSETS  LIABILITIES 

(ll)  Cash . —  $1,000  Demand  deposits . —$1,000 

Public 

ASSETS  LIABILITIES 

(ll)  Demand  deposits . —$1,000 

(11)  Cash . +  1,000 
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If  the  bank  feels  that  its  holding  of  cash  for  till  money  and  vault 
cash  is  being  seriously  depleted  by  cash  withdrawals,  it  can  withdraw 
cash  from  the  Federal  Reserve  bank.  If  it  withdraws  Federal  Reserve 
notes,  a  Federal  Reserve  bank  liability,  Federal  Reserve  notes  outstand¬ 
ing  increases,  and  another  liability,  the  reserves  of  member  banks,  de¬ 
creases.  If  the  commercial  bank  withdraws  other  cash,  such  as  subsidiary 
silver  coin,  the  Federal  Reserve  bank  loses  an  asset  and  reduces  its 
liabilities. 

The  total  changes  in  the  position  of  the  commercial  bank,  Bank 
A,  could  be  shown  as  follows,  where  (11)  refers  to  the  withdrawal  of 
cash  by  the  public  and  (12)  shows  the  replenishment  of  cash  by  the 
commercial  bank  through  the  withdrawal  of  cash  from  the  Federal 
Reserve  bank  when  the  commercial  bank  draws  on  its  excess  reserve. 


Bank  A 

ASSETS  LIABILITIES 

(11)  Cash . —$1,000  Demand  deposits . —  $1,000 

(12)  Reserves . —  1,000 

(12)  Cash . +  1,000 

For  the  Federal  Reserve  bank,  the  changes  in  its  statement  of  condition 
might  reveal  the  following:4 


F.R.B. 

ASSETS  LIABILITIES 

(12)  Treasury  currency . —$100  Federal  Reserve  notes . +$  900 

Deposits  (Bank  A) . —  1,000 

Whenever  there  is  a  net  drain  of  cash  into  the  hands  of  the  public, 
such  as  occurs  at  the  Christmas  shopping  season,  the  banks  rebuild  their 
cash  on  hand  by  converting  a  portion  of  their  reserve  deposit  assets 
into  cash.  The  Federal  Reserve  banks  supply  this  cash.  It  is  the  ability 
of  the  Federal  Reserve  authorities  to  supply  additional  cash  to  meet 
seasonal  or  unusual  needs  that  gives  the  banking  system  its  liquidity 
and  provides  for  elasticity  in  the  supply  of  cash  in  the  country.  If  a 
bank  needing  cash  has  no  excess  reserves  on  which  to  draw  it  will 
have  to  sell  some  of  its  earning  assets  or  borrow  from  the  Federal  Re¬ 
serve  bank,  or  other  lenders.  It  is  through  its  ability  to  control  the  access 
of  banks  to  Federal  Reserve  deposits  that  the  Federal  Reserve  authori¬ 
ties  are  able  to  control  the  money  supply  of  the  country. 

4  Note  that  the  division  between  Federal  Reserve  notes  and  Treasury  currency  is  a 
purely  arbitrary  one  for  purposes  of  illustration  only.  The  division  could  be  made  in  any 
fashion. 
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QUESTIONS  AND  EXERCISES 

1.  The  following  member  banks,  all  in  the  same  Federal  Reserve  district,  receive 
checks  on  other  banks  to  the  following  extent: 


Received  by 

i 

Bank  A 

Drawn  on — 

— >  Bank  A 

Bank  B 

Bank  C 

Bank  D 

— 

11,000 

25,000 

13,000 

Bank  B 

13,000 

— 

11,000 

25,000 

Bank  C 

27,000 

12,000 

— 

10,000 

Bank  D 

10,000 

17,000 

22,000 

— 

By  how  much  are  member  bank  reserve  accounts  in  total  diminished?  By 
how  much  is  the  reserve  account  of  each  bank  altered? 

2.  A  commercial  bank  has  the  following  items  in  its  balance  sheet:  Cash  $15,- 
000,  capital  accounts  $100,000,  investments  $250,000,  deposits  $850,000, 
loans  $560,000,  surplus  $50,000,  balance  with  Federal  Reserve  bank  $125,- 
000,  building  $50,000. 

a)  Arrange  the  items  in  proper  balance  sheet  form. 

b)  Has  it  too  small  an  amount  of  cash  on  hand  to  meet  ordinary  needs? 

c)  If  the  required  reserve  ratio  is  15  per  cent,  what  is  the  size  of  excess 
reserves? 

d)  By  how  much  would  asset  values  have  to  shrink  for  the  bank  to  become 
insolvent? 

e)  Which  are  primary  reserves?  Earning  assets? 

3.  A  bank  with  $150,000  of  excess  reserves  has  the  following  operations  per¬ 
formed  in  one  hour  of  the  working  day:  ( a )  cash  withdrawal  $80,000 
( b )  checks  drawn  on  other  banks  received  for  deposits  $60,000;  (c)  loans 
made  $50,000;  ( d )  cash  deposits  $30,000. 

( 1 )  Trace  each  operation  by  showing  appropriate  changes  on  the  bank’s 
balance  sheet. 

(2)  What  is  the  size  of  excess  reserves  at  the  end  of  the  hour  if  required 
reserve  ratio  is  15  per  cent? 

4.  A  bank  has  $100,000.00  of  excess  reserves.  Trace  the  expansion  of  bank 
credit  made  possible  from  these  excess  reserves,  using  balance  sheet  charts, 
with  the  stipulation  that:  for  Banks  A  and  B  the  required  reserve  ratio,  r,  is 
20  per  cent;  for  banks  from  C  on,  the  required  ratio  is  10  per  cent;  at  Bank  D, 
borrowers  withdraw  one  half  of  their  borrowings  in  cash  which  does  not  re¬ 
turn  to  the  banking  system. 

5.  Get  one  of  the  published  statements  of  the  bank  where  you  keep  your  check¬ 
ing  account.  Determine  the  size  of  needed  cash  balances  based  on  normal 
requirements,  the  reserve  ratio,  the  size  of  excess  reserves  (use  current  reserve 
requirement  ratio)  and  the  ratio  between  liabilities  and  capital  accounts. 

6.  A  student  deposits  checks  from  home  at  his  local  bank  twice  a  month.  He 
withdraws  all  of  his  account  prior  to  each  new  deposit  by  means  of  writing 
a  series  of  checks  for  ordinary  expenses. 

a)  What  kind  of  investment  can  the  bank  make  with  this  active  balance? 

b)  Are  there  any  costs  for  the  bank  in  administering  this  account? 


Chapter 
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15.1.  The  Organization  of  the  Federal  Reserve 
System 

In  the  description  of  the  factors  which  lead  to  changes 
in  the  money  supply,  we  have  made  repeated  reference  to  the  Federal 
Reserve  System,  to  the  member  banks,  and  to  the  Federal  Reserve  banks. 
The  principal  structural  elements  of  the  Federal  Reserve  System  are  the 
Board  of  Governors  of  the  Federal  Reserve  System,  the  twelve  Federal 
Reserve  banks  in  twelve  Federal  Reserve  districts,  and  the  member 
banks.  When  the  Federal  Reserve  System  was  created,  by  national  law, 
in  1913,  there  was  considerable  expression  of  fear  in  the  country  of 
the  power  which  a  single  central  bank,  located  on  Wall  Street,  would 
have  over  the  money  supply.  As  a  compromise  of  opposing  political 
points  of  view,  twelve  central  banks  were  established;  nevertheless,  it 
was  essential  that  there  be  one  unified  control  agency  for  policy  pur¬ 
poses.  Therefore,  the  original  law,  and  subsequent  amendments  to  it, 
created  the  Board  of  Governors  of  the  Federal  Reserve  System,  with 
substantial  powers  to  control  the  operation  and  policies  of  the  twelve 
banks. 

The  Board  of  Governors  consists  of  seven  members,  each  ap¬ 
pointed  by  the  President  of  the  United  States,  to  serve  a  fourteen-year 
term.  The  appointment  by  the  President  has  the  effect  of  making  the 
members  of  the  Board  independent  of  the  wishes  of  any  of  the  banks 
or  other  private  interests  of  the  country.  At  the  same  time,  the  length 
of  the  term  of  office  helps  to  keep  the  Board  members  free  from  politi¬ 
cal  control.  In  the  hands  of  the  Board  of  Governors  lie  powers  over 
the  management  of  each  of  the  Federal  Reserve  banks,  and,  to  a  certain 
extent,  over  the  member  banks.  Their  principal  importance  to  us,  how¬ 
ever,  lies  in  the  powers  they  possess  to  control  the  expansion  of  bank 
credit,  to  which  we  shall  refer  more  extensively  later. 

The  twelve  Federal  Reserve  banks,  one  for  each  of  twelve  Federal 
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Reserve  districts  into  which  the  country  has  been  divided,  hold  the 
legal  reserves  of  the  member  banks  of  their  districts.  These  Federal 
Reserve  banks  are  owned  by  the  member  banks,  in  that  each  member 
bank  is  required  to  subscribe  6  per  cent  of  its  own  capital  stock  and 
surplus,  one  half  of  which  is  paid  in,  to  capital  stock  in  its  Federal  Re¬ 
serve  bank.  Dividends  on  this  stock  are  limited  by  law  to  an  annual 
return  of  6  per  cent  on  the  paid-in  stock,  at  par  value.  Consequently, 
the  member  banks,  as  owners  of  the  Federal  Reserve  banks,  are  limited 
in  their  influence  over  the  policies  of  the  Federal  Reserve  banks  toward 
the  making  of  greater  profits.  Each  Federal  Reserve  bank  has  nine 
directors,  three  of  whom  are  appointed  by  the  Board  of  Governors,  and 
six  are  selected  by  the  member  banks  of  the  district.  The  chairman  of 
the  Board  of  Directors  of  a  Federal  Reserve  bank  is  one  of  the  three 
members  who  is  appointed  by  the  Board  of  Governors.  He  is  the 
Federal  Reserve  agent  for  that  bank.  In  addition,  the  president  and 
vice-presidents  of  the  Federal  Reserve  banks,  who  are  their  executive 
officers,  are  appointed  by  the  Boards  of  Directors  for  each  bank  but 
subject  to  the  approval  of  the  Board  of  Governors. 

The  member  banks,  besides  owning  the  stock  of  the  Federal  Re¬ 
serve  banks  and  holding  deposits  (defined  as  legal  reserves)  in  the 
Federal  Reserve  banks,  are  subject  to  examination  by  Federal  Reserve 
bank  examiners  and  must  obey  the  laws  and  rules  set  up  for  member 
banks.  All  national  banks,  banks  which  have  received  their  charters 
from  the  national  government,  are  member  banks  of  the  Federal  Re¬ 
serve  System.  State  banks  and  trust  companies  may  become  member 
banks  if  they  wish  to  do  so  and  comply  with  the  requirements  for  mem¬ 
bership.  About  85  per  cent  of  bank  deposits  in  this  country  are  held  by 
member  banks  of  the  Federal  Reserve  System. 

In  addition,  the  Federal  Open  Market  Committee  consists  of  the 
seven  members  of  the  Board  of  Governors  plus  five  of  the  twelve  Fed¬ 
eral  Reserve  bank  presidents.  It  supervises  the  open-market  operations 
of  the  Federal  Reserve  banks  through  an  open-market  operations  man¬ 
ager  whose  office  is  located  at  the  Federal  Reserve  Bank  of  New  York. 
There  is  also  the  Federal  Reserve  agent  for  each  Federal  Reserve  bank 
who  controls  the  issuance  of  Federal  Reserve  notes,  superintending  the 
collateral  which  is  placed  as  security  behind  the  notes.  Finally  the 
Federal  Advisory  Council  includes  men  appointed  from  each  of  the 
twelve  Federal  Reserve  banks.  It  meets  periodically  with  the  Board  of 
Governors  in  a  purely  advisory  capacity,  to  assist  it  in  its  function  of 
controlling  the  expansion  of  credit  in  the  United  States. 
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15.2.  The  Operations  of  the  Federal  Reserve  System 

The  Federal  Reserve  banks  are  bankers’  banks;  together  they  make 
up  the  central  bank  of  the  United  States.  As  such,  their  primary  interest 
is  in  the  control  they  possess  over  the  expansion  of  the  money  supply. 
They  do  not,  except  under  special  provisions  of  the  law,  make  loans 
or  hold  deposits  of  the  general  public,  but  they  do  hold  the  deposits 
of  the  member  banks  and  extend  loans  and  rediscount  eligible  paper1 
for  member  banks.  In  addition,  the  Federal  Reserve  banks  issue  money, 
in  the  form  of  Federal  Reserve  notes,  to  supply  the  principal  part  of 
the  national  currency  of  the  country.  They  carry  on  operations  necessary 
to  the  smooth  functioning  of  the  American  banking  system  and  the 

TABLE  15-1 

Statement  of  Condition  of  the  Federal  Reserve  Banks 
December  31,  1961 
(In  Billions  of  Dollars) 


ASSETS 

LIABILITIES 

Gold  certificates . 

.  .  .  .16.6 

Federal  Reserve  notes . 

.28.8 

Currency . 

. 3 

Deposits: 

Federal  Reserve  credit: 

Member  bank  reserve  account . 

.17.4 

Discounts  and  Advances . 

. 2 

U.S.  Treasurer — general  account.  . 

.  .5 

U.S.  government  securities.  .  . . 

.  . . .28.9 

Other  deposits . 

.  .6 

Other  Assets . 

■ ..  .  6.5 

Other  liabilities  and  capital  accounts . 

.  5.2 

Total  Assets . 

....52.5 

Total  Liabilities . 

.52.5 

Source:  Federal  Reserve  Bulletin. 


convenience  of  the  United  States  Treasury.  These  are  the  operations  of 
the  Federal  Reserve  check  collection  system,  the  wire  transfer  service, 
and  activities  performed  as  fiscal  agent  of  the  Treasury.  The  Federal 
Reserve  Board  supervises  the  operation  of  the  member  banks,  establish¬ 
ing  rules  under  the  law  for  the  regulation  of  the  activity  of  the  member 
banks  and  their  officers  and  directors.  The  major  function  of  the  Federal 
Reserve  System  is  making  available  and  controlling  the  legal  reserves  of 
the  commercial  banks,  by  which  it  attempts  to  assure  the  liquidity  of 
commercial  banks  and  at  the  same  time  provide  an  elastic  money  supply 
to  cover  the  nation’s  varying  needs  for  money  to  promote  maximum 
economic  stability  and  full  employment  in  the  country. 

An  analysis  of  a  statement  of  condition  of  the  twelve  Federal 
Reserve  banks  will  help  us  to  understand  the  way  in  which  these  func¬ 
tions  are  carried  out.  In  Table  15—1,  the  leading  asset  is  gold  certificates. 

1  Eligible  paper  represents  evidences  of  loans  to  business  of  good  quality,  due  to  the 
form  of  the  paper  and  the  time  it  has  to  run. 
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United  States  law  requires  that  all  monetary  gold  be  held  by  the  U.S. 
Treasury.  Against  that  gold  the  Treasury  has  issued  gold  certificates, 
backed  100  per  cent  by  gold,  to  the  Federal  Reserve  banks.  When 
gold  is  purchased  by  the  Treasury,  payment  is  made  by  check.  These 
checks  are  forwarded  to  the  Federal  Reserve  banks  by  the  banks 
which  have  received  them  on  deposit,  where  the  deposit  of  the  U.S. 
Treasurer  is  decreased  by  the  amount  of  the  checks,  and  the  deposits  of 
the  commercial  banks  which  had  received  the  checks  are  increased  by 
the  amount  of  the  checks.  When  the  Treasury  forwards  to  the  Federal 
Reserve  banks  gold  certificates  issued  against  that  gold,  the  Treasury’s 
deposit  balance  with  the  Federal  Reserve  is  replenished.  In  this  way 
the  receipt  of  gold  from  newly  mined  gold  or  gold  imports  adds  to  the 
money  supply  of  the  country,-  in  that  it  results  in  the  increase  in  the 
size  of  member  bank  reserve  accounts,  at  least  part  of  which  will  be 
excess  reserves  and  which  can  then  become  the  base  for  multiple  ex¬ 
pansion  of  bank  credit.  Similarly,  an  outflow  of  gold  from  the  country, 
with  a  contraction  of  gold  certificate  holdings  by  the  Federal  Reserve 
banks,  would  cause  a  decrease  in  legal  reserves  of  member  banks  and 
a  possible  multiple  contraction  in  bank  credit. 

The  foregoing  analysis  of  the  mechanism  by  which  new  gold  be¬ 
comes  money  in  the  form  of  deposits  in  member  banks  and  increased 
reserve  balances  in  Federal  Reserve  banks  is  illustrated  with  the  series 
of  statements  of  condition  which  appear,  as  follows: 

Public 

(Gold  Mining  Companies  or  Importers  of  Gold) 


ASSETS  LIABILITIES 

(1)  Gold  holdings . -$1,000,000 

(1)  Checks  on  U.S. 

Treasury . +  1,000,000 

(2)  Checks  on  U.S. 

Treasury . —  1,000,000 

(1)  Demand  deposits . +  1,000,000 


In  (1)  gold  is  sold  to  the  U.S.  Treasury  for  checks  on  the  Treasurer 
of  the  United  States.  In  (2)  the  checks  on  the  Treasurer  of  the  United 
States  are  deposited  in  banks,  and  can  later  be  drawn  on  to  effect  pay¬ 
ments. 

The  commercial  banks  receive  the  checks  on  the  Treasurer  of  the 
United  States  as  a  deposit  by  customers  in  (2).  These  checks  are  hon¬ 
ored  by  the  Federal  Reserve  bank,  the  fiscal  agent  of  the  U.S.  Treasury, 
in  ( 3 ) .  Part  of  the  reserve  deposit  of  the  member  banks  becomes  re- 

2  Gold  purchases  are  a  minor  source  of  additions  to  money  supply  under  ordinary 
conditions  as  compared  with  the  creation  of  deposits  through  loans  by  commercial  banks. 
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Commercial  Banks 

ASSETS  LIABILITIES 

(2)  Cash  items  in  process  of  Demand  deposits . +$1,000,000 

collection . +$1,000,000 

(3)  -  1,000,000 

(3)  Reserves . +  1,000,000 

[required  reserves. . .  (r)  ($1,000,000)] 

[excess  reserves. .  (1  —  r)  ($1,000,000)] 

quired  reserves  against  the  increased  deposit,  and  the  remainder  be¬ 
comes  excess  reserves  and  as  such  are  the  potential  basis  for  an  expan¬ 
sion  in  the  money  supply. 

The  Federal  Reserve  banks  charge  the  deposit  account  of  the  U.S. 
Treasury  when  they  honor  the  checks  issued  for  the  gold  (3).  The 
reserve  accounts  of  the  member  banks  are  increased  by  the  amount  of 
the  checks  (3).  When  the  U.S.  Treasury  issues  gold  certificates  to  the 
Federal  Reserve  banks,  its  deposit  balance  with  the  Reserve  banks  is 
restored  (4).  In  the  meantime,  the  Treasury  holding  of  gold  has  been 
increased  and  its  Federal  Reserve  deposit  account  decreased  by  the 
purchase  of  the  gold  ( 1 ) . 

Federal  Reserve  Bank 

LIABILITIES 

U.S.  Treasury  deposit . —$1,000,000 

Member  banks  reserve 

deposits . +  1,000,000 

+$1,000,000  U.S.  Treasury  deposit . +  1,000,000 

U.S.  Treasury 

ASSETS  LIABILITIES 

(l)  Deposits  with  F.R.B. .. —  $1,000,000 

(1)  Gold . +  1,000,000 

(4)  Deposits  with  F.R.B. .  .+  1,000,000  Gold  certificates . +$1,000,000 

Observe  the  following  conclusions  which  can  be  derived  from  the 
above  analysis: 

1.  U.S.  Treasury  gold-buying  policy  is  not  a  cost  to  the  American 
taxpayer.  The  Treasury  pays  for  the  gold  out  of  deposits  obtained  from 
tax  receipts,  as  in  transaction  ( 1 )  above,  but  by  issuing  gold  certificates 
on  the  gold  the  Treasury  rebuilds  its  deposit  to  the  previous  level,  as  in 
transaction  (4),  by  "monetizing”  gold. 

2.  Treasury  purchases  of  gold  have  an  inflationary  effect  on  the 
economy  in  that  a)  the  quantity  of  money  in  circulation  is  increased 
directly  by  an  amount  equal  to  the  value  of  the  gold  purchased,  and 
b)  commercial  bank  excess  reserves  are  increased,  thus  providing  a 
base  on  which  further  additions  to  the  money  supply  can  be  made  by 
commercial  bank  loan  activity. 


ASSETS 

(3) 

(3) 


(4)  Gold  certificates 
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3.  Insofar  as  the  Treasury  purchases  gold,  the  supply  of  money 
in  the  economy  is  not  responsive  to  the  needs  of  the  community  but 
instead  is  responsive  to  the  output  of  U.S.  gold  mines  and  shifts  in  the 
pattern  of  international  trade. 

4.  Treasury  policy  of  standing  ready  to  purchase  all  gold  offered 
to  it  at  a  pegged  price  of  $35  per  ounce  has  the  effect  of  maintaining 
an  artificial  demand  for  gold,  thereby  restricting  the  industrial  uses  of 
gold  and  diverting  resources  of  other  industries  to  gold  mining.  Gold 
purchase  policy  amounts  to  price  supports  for  the  gold-mining  industry 
analogous  to  the  support  price  program  in  agriculture,  with  somewhat 
similar  consequences.  Furthermore,  the  establishment  of  an  unlimited 
market  for  gold,  at  $35  an  ounce,  at  the  U.S.  Treasury  has  had  the  effect 
of  causing  the  value  of  gold  to  be  determined  by  the  value  of  the  dollar, 
rather  than  the  reverse,  as  so  many  persons  have  supposed. 

The  Federal  Reserve  banks  are  required  to  keep  at  least  a  25  per 
cent  gold  certificate  reserve  against  their  deposits,  and  Federal  Reserve 
notes  in  circulation.  In  addition,  the  Federal  Reserve  bank  must  deposit 
with  its  agent  as  collateral  against  Federal  Reserve  notes  received  from 
him  for  issue,  100  per  cent  collateral  consisting  of  any  or  all  of  the 
following:  notes  arising  from  member  bank  borrowing,  U.S.  securities 
bought  in  the  open  market,  and  gold  certificates.  At  the  time  of  the 
statement  of  condition  shown  on  page  219,  the  ratio  of  gold  certificate 
reserves  to  deposit  and  Federal  Reserve  note  liabilities  combined  was 
35.1  per  cent.  In  other  words,  the  Federal  Reserve  banks  could,  if  they 
deemed  it  desirable,  create  considerably  more  deposits  and  Federal  Re¬ 
serve  note  liabilities. 

The  currency  held  as  an  asset  by  the  Federal  Reserve  banks  con¬ 
sists  of  Treasury  currency  which  has  been  received  and  will  be  dis¬ 
bursed  in  the  ordinary  course  of  banking  business,  as  was  indicated  in 
the  previous  chapter.  Federal  Reserve  credit  includes  the  loans,  dis¬ 
counts,  advances,  and  investments  of  the  Federal  Reserve  banks.  When 
the  Federal  Reserve  banks  acquire  these  assets  they  at  the  same  time 
create  liabilities,  principally  member  bank  reserve  deposits.  It  is  through 
control  over  the  size  of  Federal  Reserve  credit  that  the  Board  of  Gov¬ 
ernors  and  the  Federal  Open  Market  Committee  control  the  expansion 
and  contraction  of  commercial  bank  credit.  An  analysis  of  these  controls 
will  appear  later.  The  principal  remaining  asset  is  "cash  items  in  process 
of  collection,”  to  the  extent  of  about  $6.1  billion.  It  represents  checks 
which  have  been  received  for  collection  but  which  have  not  yet  been 
paid  by  the  banks  upon  which  they  are  drawn. 

The  liabilities  of  the  Federal  Reserve  banks  include  the  principal 


MONEY  AND  BANKING  •  223 


part  of  the  national  currency  of  the  country,  the  Federal  Reserve  notes. 
Repeated  reference  to  the  issuance  of  Federal  Reserve  notes  has  been 
made.  In  summary,  they  represent  liabilities  of  the  Federal  Reserve 
banks;  they  are  backed  by  gold  certificates  and  by  debt  instruments;  and 
when  they  are  issued,  member  bank  reserve  balances  are  extinguished. 
Expansion  and  contraction  of  the  volume  of  Federal  Reserve  notes  takes 
place  in  accordance  with  the  needs  of  the  country  for  cash.  The  only 
limits  on  their  issuance,  for  all  practical  purposes,  are  the  limits  im¬ 
posed  upon  the  ability  of  the  member  banks  to  avail  themselves  of 
Federal  Reserve  credit.  This,  in  turn,  has  a  much  more  powerful  limit¬ 
ing  effect  on  the  volume  of  demand  deposits  which  member  banks  may 
hold. 

We  are  familiar  with  the  member  bank  reserve  accounts.  They 
include  the  required  reserves  and  excess  reserves  examined  in  the 
previous  chapter  and  subject  to  further  examination  later.  The  U.S. 
Treasury  general  account  is  maintained  at  a  working  minimum.  It  is 
replenished  by  the  payment  of  taxes  by  means  of  checks  and  through 
the  sale  of  U.S.  securities  paid  for  by  checks  and  through  the  deposit  of 
gold  certificates,  and  it  is  depleted  when  the  Treasury  draws  upon  its 
Federal  Reserve  deposits.  Other  deposits  include  foreign  central  bank 
deposits  and  nonmember  bank  clearing  accounts. 

Other  liabilities  of  the  Federal  Reserve  banks  include  "deferred 
availability  cash  items,”  about  $3.8  billion  on  December  31,  1961.  This 
represents  the  checks  which  the  Federal  Reserve  banks  have  received 
for  collection  from  the  banks  of  the  country  and  for  which  reserve  de¬ 
posit  credit  has  not  yet  been  given.  The  Federal  Reserve  "float”  is  the 
difference  between  "uncollected  cash  items”  among  the  assets  of  the 
Federal  Reserve  banks  and  "deferred  availability  cash  items,”  in  this 
instance  about  $2.3  billion,  and  represents  additions  to  reserves  of 
member  banks  granted  prior  to  the  final  collection  of  the  checks  by  the 
Federal  Reserve  banks. 

15.3.  Federal  Reserve  Control  over  Bank  Credit  Creation 

The  expansion  of  bank  credit  by  commercial  banks  might  be  clas¬ 
sified  into  two  categories:  primary  credit  expansion  and  secondary 
credit  expansion.  Primary  credit  expansion  refers  to  the  expansion  of 
bank  credit  by  means  of  the  employment  of  excess  reserves,  which  do 
not  originate  from  Federal  Reserve  credit  extension,  for  creating  de¬ 
posits  when  loans  are  made  or  investments  acquired  by  the  commercial 
banks.  To  the  extent  that  the  commercial  banks  possess  excess  reserves, 
then,  they  do  not  have  to  go  to  the  Federal  Reserve  banks  to  acquire 


224  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


funds  that  will  permit  them  to  make  additional  loans.  In  such  an  event, 
the  Federal  Reserve  authorities  have  two  methods  available  for  con¬ 
trolling  the  access  of  customers  of  the  banks  to  credit. 

Selective  Credit  Controls.  One  of  these  methods  of  intervening 
between  the  commercial  banks  and  the  borrowing  public  is  through  the 
employment  of  selective  credit  controls.  By  this  is  meant  the  regulation 
of  selected  uses  for  borrowed  funds.  The  establishment  of  margin  re¬ 
quirements  for  the  purchase  of  securities  is  a  privilege  of  the  Board 
of  Governors  of  the  Federal  Reserve  System,  under  Regulations  T  and 
U.  For  instance,  on  August  5,  1958,  margin  requirements  were  raised 
to  70  per  cent  from  a  previous  50  per  cent  of  the  market  value  of 
securities.  The  margin  requirements  were  raised  again,  on  October  1 6, 
1958,  to  90  per  cent.  This  meant  that  a  purchaser  of  a  security  needed 
to  have  90  per  cent  of  the  market  value  of  the  stocks  he  wished  to 
purchase  financed  with  his  own  funds  and  could  borrow,  either  at  his 
bank  or  through  his  broker,  only  10  per  cent.  The  intention  was  to 
limit  the  extension  of  bank  credit  for  stock  market  speculation.  Later, 
on  July  28,  I960,  margin  requirements  were  lowered  to  70  per  cent. 
Similarly,  in  times  past,  Regulation  W  has  been  in  effect  to  limit  the 
extension  of  installment  credit,  by  establishing  minimum  down  pay¬ 
ments  and  maximum  payment  time  for  purchases  of  automobiles  and 
appliances.  During  the  Korean  War,  Regulation  X  limited  the  ex¬ 
tension  of  bank  credit  for  the  financing  of  the  purchase  of  new  resi¬ 
dences,  by  establishing  minimum  down  payment  and  maximum  re¬ 
payment  periods.  In  all  of  these  cases  of  the  employment  of  selective 
credit  controls,  the  primary  purpose  of  the  control  is  to  regulate  a 
specific  purpose  for  borrowing  with  a  specific  intention  in  mind — to 
keep  the  stock  market  liquid,  to  avoid  overexpansion  of  installment 
credit,  or  to  reduce  activity  in  the  house-building  industry.  There  is, 
however,  an  over-all  effect  on  the  total  volume  of  loans  that  the  banks 
can  make,  as  well  as  the  direction  of  the  loans,  when  such  controls  are 
employed. 

Moral  Suasion.  Another  way  that  the  Federal  Reserve  authorities 
have  for  intervening  between  the  banks  and  their  customers  is  more 
intangible  than  the  employment  of  selective  credit  controls.  This  is  the 
use  of  moral  suasion.  Moral  suasion  means  that  the  Federal  Reserve 
authorities  make  suggestions  to  the  member  banks  about  the  ways  that 
they  should  employ  their  reserves.  There  is  the  implication  that  failure 
to  comply  with  the  suggestions  may  mean  that  the  rights  and  privileges 
of  Federal  Reserve  System  membership  will  be  taken  away  from  the 
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offending  banks.  One  example  of  the  widespread  use  of  moral  suasion 
was  the  creation  of  "Voluntary  Credit  Restraint  Committees,”  with  the 
co-operation  of  the  American  Bankers  Association,  at  the  start  of  the 
Korean  War  period  in  1950  under  which  banks  were  requested  to 
make  loans  only  for  productive  purposes  and  not  to  finance  speculation. 

Aside  from  the  employment  of  moral  suasion  or  of  selective 
controls  over  the  making  of  loans  by  commercial  banks,  the  Federal 
Reserve  banks  have  no  other  means  of  regulating  primary  credit  ex¬ 
pansion.  However,  this  does  not  mean  that  commercial  banks  are  com¬ 
pletely  free  to  loan  any  excess  funds  they  may  have.  For  one  thing,  they 
feel  restraint  in  terms  of  the  desire  for  liquidity  and  solvency  as  well 
as  earnings.  When  market  interest  rates  are  low  or  when  there  is 
widespread  pessimism  over  the  future  of  business  operations  in  the 
country,  commercial  banks  may  keep  large  excess  reserves.  But  when 
expectations  are  good  and  the  interest  rate  is  high,  the  banks  are  likely 
to  be  loaned  up  to  the  hilt,  because  of  the  profits  that  might  be  earned 
from  high-interest  rate  loans  and  investments  and  because  of  the 
sanguine  attitude  toward  the  future. 

This  variation  in  the  extension  of  bank  credit,  on  the  part  of  the 
commercial  bankers,  may  run  counter  to  the  wishes  of  the  Federal 
Reserve  control  authorities,  the  Board  of  Governors  of  the  Federal 
Reserve  System,  who  feel  charged  with  the  responsibility  for  maintain¬ 
ing  the  proper  level  of  bank  credit  in  the  country.  Then  one,  or  a 
combination,  of  three  additional  powers  for  controlling  money  supply 
are  likely  to  be  employed.  These  three  control  devices  are  designed  to 
influence  the  ease  with  which  the  commercial  banks  may  draw  upon 
Federal  Reserve  credit,  and  they  may  also  create  the  need  to  do  so. 
Hence  they  refer  to  secondary  credit  expansion,  credit  expansion  which 
comes  from  the  employment  of  Federal  Reserve  credit,  the  effect  being 
intended  to  force  the  commercial  banks  to  obey  the  will  of  the  regulat¬ 
ing  authority  with  respect  to  limiting  the  expansion  of  credit.  And  these 
devices  convert  secondary  credit  expansion  into  possible  primary  credit 
expansion  when  the  desire  is  to  make  money  "easy”  or  to  induce 
bankers  to  expand  the  volume  of  loans  which  they  are  willing  to  ex¬ 
tend. 

Changes  in  the  Required  Reserve  Ratio.  The  Federal  Reserve 
Act,  as  amended,  authorizes  the  Board  of  Governors  of  the  Federal  Re¬ 
serve  System  to  change  within  certain  limits  the  size  of  required  re¬ 
serves  which  member  banks  must  keep  against  deposits.  These  limits 
are  shown  in  the  accompanying  table. 
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Reserve  city  banks  are  in  large  cities,  and  country  banks  are  all 
other  member  banks.  Reserve  requirements  have  been  changed  twenty- 
one  times  since  the  end  of  World  War  II.  When  reserve  requirements 
are  lowered,  required  reserves  are  decreased  and  excess  reserves  in¬ 
creased.  Consequently,  the  member  banks  may,  if  they  wish,  increase 
their  loans,  and,  through  the  multiple  expansion  of  bank  credit,  the 
total  volume  of  deposits  thereby  created  can  reach  an  amount  equal  to 
the  additional  excess  reserves  divided  by  the  new  required  reserve  ratio 
against  demand  deposits. 

Conversely,  when  it  is  desired  to  prevent  additional  primary  credit 
expansion  on  the  basis  of  existing  excess  reserves,  the  reserve  require¬ 
ment  can  be  increased,  up  to  the  limit  allowed  by  law,  thus  converting 
excess  reserves  into  required  reserves  and  preventing  the  potential  ex¬ 


Lower  Limit 

Upper  Limit 

In  Effect, 
Jan. 1,  1962 

Time  deposits: 

All  member  banks . 

Demand  deposits: 

3% 

6% 

5% 

Reserve  city  banks . 

10 

22 

16  H 

Country  banks . 

7 

14 

12 

pansion  of  credit.  It  is  also,  of  course,  possible  to  force  a  contraction 
in  the  volume  of  bank  credit  to  take  place  by  increasing  reserve  re¬ 
quirements  to  such  an  extent  that  all  excess  reserves  become  required 
reserves.  The  banks  must,  in  addition,  reduce  the  volume  of  deposits 
which  they  hold,  because  of  the  increase  in  the  required  reserve  ratio 
to  a  point  beyond  one  where  the  banks  possess  sufficient  reserves.  In 
this  event,  as  each  bank  attempts  to  reduce  demand  deposits,  it  does  so 
by  allowing  old  loans  to  mature  without  making  new  loans.  Hence, 
as  deposits  are  extinguished  through  the  repayment  of  loans,  the  banks 
become  holders  of  a  smaller  quantity  of  demand  deposits. 

A  bank  may  attempt  to  increase  its  legal  reserves  to  the  required 
amount  but  not  decrease  the  volume  of  demand  deposits  which  it  holds. 
It  could  do  this  if  it  sold  some  of  its  earning  assets.  If  it  can  be  assumed, 
for  the  moment,  that  the  sale  of  assets  is  not  made  to  the  Federal  Re¬ 
serve  banks,  the  purchaser  will  pay  for  the  assets  with  a  check  on  his 
own  bank.  Through  the  clearing  mechanism  this  will  reduce  the  hold¬ 
ing  of  legal  reserves  by  some  other  bank,  which  will,  in  turn,  have  to 
contract  its  deposits  or  sell  assets.  For  the  banking  system,  the  only  solu¬ 
tion  for  a  problem  where  required  reserves  exceed  legal  reserves  held  is 
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for  the  banks  to  contract  the  volume  of  demand  deposits.  The  conse¬ 
quences  for  the  total  volume  of  bank  credit  will  be  similar  to  that  illus¬ 
trated  on  page  229  for  the  effects  of  open-market  sales  by  the  Federal 
Reserve  banks.  For  the  system,  the  formula  which  illustrates  the  neces¬ 
sary  reduction  in  demand  deposits  or  the  reduction  in  the  potential  for 
the  creation  of  demand  deposits  on  the  basis  of  what  were  once  excess 
reserves  would  be  the  same  formula  applied  for  expansion,  but  in  re¬ 
verse  : 

Potential  change  in  demand  deposits  =  — ERo. 

where  ER0  is  the  decrease  in  size  of  excess  reserves  and  r  is  the  reserve 
ratio  which  must  be  applied  to  demand  deposits. 

Open-Market  Operations.  The  open-market  operations  of  the 
Federal  Reserve  banks  are  controlled  by  the  Federal  Open  Market 
Committee.  The  Federal  Reserve  banks  are  authorized  to  buy  and  sell 
on  the  open  market  ( i.e not  through  regular  depositors)  bank  ac¬ 
ceptances  and  U.S.  government  securities.  The  bank  acceptances  are 
bought  only  for  the  purpose  of  creating  a  liquid  bank  acceptance  mar¬ 
ket;  they  are  not  of  interest  to  us.  The  U.S.  securities  are  bought  and 
sold  in  the  open  market  as  a  device  for  monetary  management.  Let  us 
consider  the  consequences  of  open-market  sales  of  such  securities. 

The  buyers  of  the  securities  do  so  through  brokers  and  dealers 
and  are  not  specifically  aware  that  the  seller  is  the  Federal  Reserve 
banks.  The  open-market  operations  manager  also  operates  through 
recognized  dealers  in  U.S.  government  securities.  If  the  commercial 
banks  are  the  buyers,  then  the  following  adjustments  in  bank  statements 
of  condition  would  take  place,  on  the  basis  of  the  sale  of  $1,000,000 
of  securities  by  the  Federal  Reserve  banks: 


F.R.B. 

ASSETS  LIABILITIES 

(1)  U.S.  government  Deposits  of  member  banks..  — $1,000,000 

securities . —  $1 ,000,000 


as  the  Federal  Reserve  banks  receive  checks  of  the  member  banks  for 
payment  and  collect  them  by  reducing  the  reserve  balances  of  the  banks 
by  the  amounts  of  the  checks.  And, 

Commercial  Banks 

ASSETS  LIABILITIES 

(2)  Reserves  with  F.R.B. .  .  —  $1,000,000 
(1)  U.S.  government 

securities . +  1,000,000 
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The  reduction  in  legal  reserves  would  be  accompanied  by  no  change  in 
deposits  in  the  banks  and  no  change  in  required  reserves.  However,  ex¬ 
cess  reserves,  which  may  otherwise  have  become  the  basis  for  multiple 
expansion  of  bank  credit,  will  have  disappeared  as  the  Federal  Reserve 
banks  reduced  Federal  Reserve  credit  and  excess  reserves  of  banks. 

If  members  of  the  public  (individuals,  corporations,  insurance 
companies)  are  the  buyers  of  the  securities,  the  effect  on  the  Federal  Re¬ 
serve  banks  would  be  the  same  as  indicated  above,  but  the  changes  for 
the  commercial  banks  would  be  quite  different.  The  Federal  Reserve 
banks  would  receive  payment  for  the  securities  with  checks  drawn  on 
member  banks.  These  checks  would  be  collected  by  the  device  of  reduc¬ 
ing  member  bank  reserve  balances  by  the  amount  of  the  checks.  Mem¬ 
ber  bank  statement  of  condition  would  change  as  follows: 

Commercial  Banks 

ASSETS  LIABILITIES 

(3)  Reserves  with  F.R.B..  .—$1,000,000  Demand  deposits . —$1,000,000 

For  the  public,  the  change  in  a  "statement  of  financial  condition’’ 
would  be  as  follows: 


Public 

ASSETS  LIABILITIES 

(1)  U.S.  government 

securities . +$1,000,000 

(1)  Demand  deposits . —  1,000,000 


Since  demand  deposits  decrease,  the  required  reserves  will  decrease 
by  r  ( ADD ) .  The  remainder  of  the  decrease  in  member  bank  reserves 
will  have  to  be  either  in  excess  reserves  or  in  legal  reserves  which  are 
still  required  reserves.  If  the  former  is  the  case,  the  net  effect  is  the  same 
as  if  the  banks  themselves  had  purchased  the  bonds,  as  far  as  potential 
credit  expansion  is  concerned.  Excess  reserves  decrease  by  (1  — r)$l,- 
000,000  and  money  in  the  hands  of  the  public  decreases  by  $1,000,000. 
Since  potential  expansion  of  demand  deposits  for  any  volume  of  excess 
reserves  is  ERo/r  and  in  this  case  the  potential  expansion  is  decreased  by 
[( 1  —  r)ERo'}/r  and  the  actual  decrease  is  ERo,  with  ERo  =  $1,000,- 
000,  potential  plus  actual  decrease  in  money  supply  is  $  1,000, 000/V. 
For  example,  with  20  per  cent  reserve  ratio  required,  the  money  supply 
that  is  possible  on  the  basis  of  original  legal  reserves  is  decreased  by 
$5,000,000. 

If  the  banks  on  which  the  checks  are  drawn  do  not  have  any  excess 
reserves  they  must  rebuild  their  reserves  by  the  amount  of  (1  —  r)  $1,- 
000,000  which  they  will  accomplish  by  selling  earning  assets  (4): 
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Commercial  Banks  A 

ASSETS  LIABILITIES 

(3)  Reserves  with  (3)  Demand  deposits . —$1,000,000 

F.R.B . -$1,000,000 

(4)  Reserves  with 

F.R.B . +(1  -  r)($l,000,000) 

(4)  Loans  and  in¬ 

vestments.  . .  .—(1  —  r)($l,000,000) 

This  will  affect  other  banks  ( 5 ) 

Commercial  Banks  B 

ASSETS  LIABILITIES 

(5)  Reserves  with  (5)  Demand 

F.R.B . —  (1  —  r)($l  ,000,000)  deposits . —  (1  —  rX$l,000,000) 

which  will,  in  turn,  cause  them  to  sell  assets  to  replenish  their  required 
reserves  with  effects  on  themselves  (6)  and  other  banks  as  follows  (7) 
and  ( 8 ) : 


Commercial  Banks  B 

ASSETS  LIABILITIES 

(5)  Reserves  with  (5)  Demand 

F.R.B . -(1  -  r)  ($1 ,000,000)  deposits . - (1  - r )($1 ,000,000) 

(6)  Reserves  with 

F.R.B . +(1  -  rX$l, 000,000) 

(6)  Loans  and  in¬ 
vestments  . .  .—(1  —  r)2($l,000,000) 


Commercial  Banks  C 

ASSETS  LIABILITIES 

(7)  Reserves  with  (7)  Demand 

F.R.B . —  (1  —  r)J($l,000,000)  deposits . -(1  -  r)2($l, 000,000) 

(8)  Reserves  with 

F.R.B . +(1  -  r)3($l,000,000) 

(8)  Loans  and  in¬ 
vestments  ...  —(1  —  r)3($l,000,000) 

and  so  on  throughout  the  banking  system  until  the  contraction  in  the 
volume  of  demand  deposits  becomes  ($  1,000,000  )/r. 

In  other  words,  just  as  there  can  be  a  multiple  expansion  of  bank 
credit  under  a  fractional  reserve  banking  system,  similarly,  there  can  be 
brought  about  a  multiple  contraction  of  bank  credit,  of  like  maximum 
proportions. 

If  the  Federal  Open  Market  Committee  wishes  to  see  the  money 
market  eased,  it  may  order  the  purchase  of  U.S.  government  securities 
on  the  open  market.  In  this  event,  exactly  the  reverse  of  the  effects  of 
open-market  selling  takes  place.  The  amount  of  Federal  Reserve  credit 
will  be  increased  by  the  amount  of  the  security  purchases,  member  bank 
reserve  balances  will  be  increased  by  a  like  amount,  and  actual  and  po- 
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tential  expansion  of  commercial  bank  deposits  will  be  a  multiple  of  the 
increase  in  reserve  balances,  by  an  amount  determined  by  the  required 
reserve  ratio. 

Changes  in  the  Rediscount  Rate.  Changing  the  reserve  require¬ 
ments  and  buying  and  selling  in  the  open  market  are  quantitative  in¬ 
struments  of  credit  control.  They  cannot,  by  their  nature,  select  the 
banks  and  the  kinds  of  credit  which  it  is  desired  to  effect.  However 
there  is  one  more  instrument  which  tends  to  have  the  effect  of  making 
the  quantitative  controls  specific  in  application.  This  is  the  device  of 
changing  the  rediscount  rate. 

Each  of  the  twelve  Federal  Reserve  banks  announces  its  own  redis¬ 
count  rate,  but  the  rediscount  rate  which  it  selects  must  be  approved  by 
the  Board  of  Governors  of  the  Federal  Reserve  System.  We  can  say,  in 
effect,  that  the  Board  of  Governors  determines  rediscount  rates.  The  re¬ 
discount  rate  is  the  basic  rate  of  interest  which  a  Federal  Reserve  bank 
will  charge  for  loans  to  commercial  banks.  When  banks  are  deficient  in 
reserves  they  may  turn  to  the  Federal  Reserve  banks  to  rediscount  or 
borrow  in  order  to  replenish  their  reserves,  either  to  acquire  funds  with 
which  to  make  loans  or  to  build  their  reserves  up  to  the  required 
amount.  If  the  rediscount  rate  is  high,  the  commercial  banks  will  be  re¬ 
luctant  to  acquire  funds  in  this  fashion,  and  they  will  charge  high  inter¬ 
est  rates  to  their  own  customers.  If  the  rediscount  rate  is  low,  they  may 
feel  encouraged  to  use  the  lending  capacity  of  the  Federal  Reserve  banks 
to  finance  themselves  if  the  need  should  arise,  and  they  will  charge 
lower  interest  rates  to  their  own  customers.  Consequently,  the  redis¬ 
count  rate  is  a  weapon  for  controlling  the  willingness  of  banks  to  make 
loans  and  for  establishing  the  position  of  the  range  of  interest  rates 
which  exist  in  the  market. 

Actually,  there  is  very  little  discounting  or  borrowing  from  the 
Federal  Reserve  banks  to  finance  normal  banking  operations.  There  are 
two  reasons  for  this.  In  the  first  place,  banks  tend  to  think  of  the  Fed¬ 
eral  Reserve  banks  only  as  lenders  of  last  resort,  and,  to  supplement  this 
attitude,  the  Federal  Reserve  bank  enforces  an  unwritten  rule,  the  taboo 
on  continuous  borrowing.  In  the  second  place,  the  number  of  financial 
institutions  in  the  country  is  so  great  that  individual  banks  are  able  to 
find  purchasers  of  their  portfolios  of  loans  and  securities  when  they  need 
to  outside  of  the  Federal  Reserve  banks.  However,  when  money  is  tight, 
the  volume  of  rediscounting  and  borrowing  from  the  Federal  Reserve 
banks  increases  substantially.  Since  the  Board  of  Governors  possesses 
the  power  to  make  money  tight  through  its  other  controls,  it  is  able  to 
force  the  banking  community  to  recognize  the  changes  which  take  place 
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in  the  rediscount  rate.  Consequently,  the  rediscount  rate  has  acquired  a 
significance  out  of  proportion  to  the  percentage  of  all  loans  which  in¬ 
volve  Federal  Reserve  loans  and  advances  to  banks.  Today,  the  changes 
in  the  rediscount  rate  are  watched  as  signals  of  the  feeling  of  the  Board 
of  Governors  toward  the  money  market  and  its  attitude  toward  easing 
or  tightening  money. 

When  the  quantitative  controls  over  bank  credit  are  employed,  a 
bank  may  turn  to  the  Federal  Reserve  bank  for  funds  through  rediscount¬ 
ing  eligible  paper.  Although  the  Federal  Reserve  authorities  feel  their 
responsibility  as  a  lender  of  last  resort,  they  may  admonish  a  bank  for 
pursuing  an  unwise  credit  policy  and  they  may  refuse  to  rediscount  for 
banks  which  are  not  "acceptable”  because  of  their  behavior  in  the  money 
market.  The  coupling  of  the  admonishments,  that  is,  moral  suasion, 
with  the  threat  of  withdrawing  the  rediscounting  privilege,  is  used  as  a 
mechanism  for  converting  the  broad  quantitative  controls  over  the 
money  supply  into  qualitative  controls  over  the  purposes  for  which 
bank  loans  are  made. 

In  summary,  then,  the  commercial  banks  are  the  principal  creators 
of  money  in  the  economy,  through  their  creation  of  demand  deposits. 
The  volume  of  demand  deposits  outstanding  may,  at  a  maximum,  be  a 
multiple  of  the  required  reserves  which  the  commercial  banks  must 
hold.  The  Board  of  Governors  of  the  Federal  Reserve  System  and  the 
Federal  Open  Market  Committee  are  able  to  enforce  rather  specific  con¬ 
trols  over  the  extent  of  the  expansion  of  bank  credit.  It  is  possible  for 
them  to  reduce  the  size  of  excess  reserves  and  thus  cut  down  on  the  al¬ 
lowed  amount  of  primary  credit  expansion.  By  rediscounting  for  banks 
and  by  buying  and  selling  government  securities  on  the  open  market, 
the  Federal  Reserve  banks  give  or  withdraw  access  to  Federal  Reserve 
credit  and  therefore  to  secondary  expansion  of  bank  credit.  Since  the 
Federal  Reserve  banks  are  not  operated  primarily  for  profit,  it  is  possible 
for  them  to  exercise  their  power  over  the  commercial  banks  of  the  coun¬ 
try  to  regulate  the  volume  of  money  in  the  interests  of  a  stable  money 
supply,  to  expand  the  money  supply  to  meet  the  needs  of  an  expanding 
economy,  and  to  maintain  a  rate  of  interest  for  funds  which  helps  to 
maintain  stability  in  the  size  of  the  national  income.  Additional  refer¬ 
ence  to  the  use  of  monetary  policy  as  a  policy  for  creating  economic  sta¬ 
bility  in  the  country  will  be  made  in  Chapter  21. 

1 5.4.  The  Equation  of  Exchange 

The  assumptions  involved  in  the  analysis  of  the  means  by  which 
the  banking  system  determines  the  volume  of  money  in  the  country  in- 
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elude  the  assumption  that  the  amount  of  money  in  existence  has  an  im¬ 
portant  influence  on  the  level  of  economic  activity.  Just  what  that  im¬ 
portance  is  will  be  better  realized  by  a  brief  analysis  of  the  determinates 
of  the  value  of  money.  However,  in  analyzing  general  economic  activity 
it  is  important  to  bear  in  mind  the  distinction  which  exists  between 
money  as  a  stock  (the  quantity  of  money)  and  money  as  a  flow  (the 
volume  of  payments  made  by  a  given  quantity  of  money). 

The  question  arises,  "What  does  a  given  quantity  of  money  mean 
in  terms  of  the  volume  of  exchanges  which  it  facilitates?”  Obviously, 
the  same  $10  bill  can,  in  the  course  of  a  year,  effect  a  great  many  pur¬ 
chases  and  sales.  Since  the  level  of  economic  activity  is  closely  associated 
with  the  volume  or  rate  at  which  exchanges  are  taking  place,  there  re¬ 
mains  a  "missing  link”  (or  several  missing  links)  between  the  quantity 
of  money  and  the  level  of  activity  in  the  economic  system. 

In  order  to  capture  the  essence  of  the  notion  that  a  given  quantity 
of  money  can  do  relatively  more  or  less  work — in  terms  of  the  number 
of  exchanges  facilitated — it  is  useful  to  introduce  the  concepts  of  the 
velocity  of  money  and  the  equation  of  exchange.  Suppose  we  let  P  be 
the  average  price  of  all  commodities  and  services  sold  during  a  year,  q 
be  the  total  number  of  transactions  in  which  goods  and  services  are  mar¬ 
keted  during  the  year,  MT  be  the  total  quantity  of  money  of  all  kinds  in 
circulation,  and  v  be  the  velocity  of  money  (the  average  times  per  year 
that  a  unit  of  money  changes  hands  in  the  above  exchanges).  Then  the 
equation  of  exchange,  which  is  really  an  identity  states  that 

(15-1)  Mtv  =  Pq  . 

Pq  is  the  total  money  value  of  all  transactions  in  the  goods  and  serv¬ 
ices,  q. 

The  usual  usage,  and  that  which  will  be  employed  in  Chapters  16 
through  21  of  this  book,  is  one  which  establishes  a  relationship  between 
national  product  and  the  total  quantity  of  money  of  all  kinds  in  circula¬ 
tion.  In  these  chapters  national  product  will  be  identified  as  the  final 
value  of  goods  and  services  produced  in  the  country,  less  allowances  for 
the  extent  to  which  the  stock  of  capital  goods  in  the  country  has  worn 
out  and  been  replaced  with  part  of  total  production.  This  value  will  be 
called  net  national  product.  It  can  be  identified  as  PO,  where  0  is  the 
physical  quantity  of  net  production,  which  multiplied  by  its  average 
price  becomes  net  national  product.  PQ  is  smaller  than  the  total  value 
of  all  transactions  by  an  amount  which  is  generally  regarded  as  being  a 
factor  of  ten  or  twelve.  If  that  factor  is  identified  as  a,  then 

(15.2)  aPQ  =  Pq,  and 

(15.3)  Mtv  =  aPQ  . 
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If  the  term  V  is  used  to  identify  the  income  (or  net  national  prod¬ 
uct)  velocity  of  money,  that  is,  the  national  income  divided  by  the 
amount  of  money  in  circulation,  then 


(15-4)  MtV  =  Pi 2  ,  and 


(15-5)  V  = 


PQ 

M-t 


v 

a 


The  equation  of  exchange  reveals  that  there  may  be  several  dif¬ 
ferent  and  causal  relationships  between  money  supply  and  the  level  of 
economic  activity.  In  the  first  place,  if  v  and  P  do  not  change,  an  increase 
in  Mt  would  be  accompanied  by  an  increase  in  q.  In  other  words,  the 
volume  of  trade  would  be  related  to  the  quantity  of  money.  During  a 
depression,  it  is  possible  that  an  increase  in  the  amount  of  spending 
power,  in  the  form  of  money,  would  allow  for  and  act  as  a  stimulus  to 
an  expansion  in  economic  activity  and  recovery  from  the  depression.  In 
the  second  place,  the  constants  in  the  identity  might  be  v  and  q,  in  which 
case  the  level  of  prices  would  vary  with  the  quantity  of  money.  During 
peak  prosperity,  with  full  employment,  it  may  be  impossible  for  the  vol¬ 
ume  of  trade  to  increase  beyond  existing  levels;  then  an  increase  in 
money  supply  might  merely  have  the  effect  of  increasing  the  price  level. 
An  increase  in  money  would  cause  inflation.  If  neither  P  nor  q  could  in¬ 
crease,  under  price  control  and  rationing  during  wartime,  for  example, 
an  increase  in  MT  could  only  be  accompanied  by  a  decrease  in  the  rate 
of  turnover  of  money,  v.  Similarly,  a  change  in  the  rate  of  turnover  of 
money,  v,  with  no  change  in  supply  of  money,  MT,  could  be  accompa¬ 
nied  by  an  increase  in  the  price  level,  in  the  volume  of  transactions,  or 
both.  Unfortunately,  an  identity  can  never  tell  us  what  the  causal  con¬ 
nections  between  the  parts  of  the  tautology  are.  For  this  reason,  it  is 
important  for  us  to  know  more  about  the  factors  underlying  the  deter¬ 
mination  of  v. 


15.5.  Mo  fives  for  Holding  Money 

The  reciprocal  of  the  velocity  of  money,  l/v,  has  an  interesting 
and  useful  interpretation  for  us  in  our  attempt  to  discover  the  factors 
which  influence  the  velocity  of  money.  If  v  is  the  number  of  times,  on 
the  average,  that  a  dollar  changes  hands  in  the  course  of  a  year,  then 
\/v  can  be  thought  of  as  the  average  period  of  time  that  a  dollar  "rests” 
or  is  held  between  successive  payments,  or  \/v  is  simply  the  "period  of 
turnover”  of  money.  That  is, 

(15-6)  Mr  =  6Pq , 

where  9  is  l/v. 
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Armed  with  this  interpretation  of  \/v  it  is  easier  to  understand 
what  kinds  of  human  behavior  influence  the  magnitude  of  v.  If  \/v  is 
the  average  time  that  a  unit  of  money  is  held,  then  clearly  the  velocity 
of  a  given  quantity  of  money  in  circulation  is  vitally  affected  by  people’s 
willingness  or  desire  to  hold  money.  The  "demand”  for  money  to  hold 
determines  \/v  and  hence  v.  It  is  customary  to  consider  three  classifica¬ 
tions  of  motives  for  holding  money. 

1.  The  Transaction  Motive.  Perhaps  the  quantitatively  most  im¬ 
portant  reason  that  people  have  for  holding  money  is  to  bridge  the  gap 
between  their  income  receipts  and  their  expenditures.  If  all  of  our  pur¬ 
chases  were  made  at  the  very  instant  we  received  our  income  payments, 
we  would  not  hold  any  money  for  transaction  purposes.  Suppose  an  in¬ 
dividual  gets  paid  once  a  month,  and  pays  out  all  of  his  income  continu¬ 
ously  throughout  the  month.  Then  the  profile  of  his  money  holdings 
over  time  will  be  as  is  shown  in  Figure  15—1. 

FIGURE  15-1 

Profile  of  an  Individual’s  Money  Holdings  over  Time 


If  our  individual  receives  an  annual  income  of  A  dollars  per  year 
paid  in  equal  monthly  installments  of  A/l  2  dollars,  then  his  average 
"demand”  for  money  to  hold  is  m  =  V>  (A/12 ) .  If  he  is  paid  four  times 
per  month,  then  m—  Vz(A/4 8). 

Obviously,  the  transactions  requirements  of  the  community  for 
money  depends  strongly  upon  institutional  factors  such  as  the  frequency 
of  wage  payments,  the  availability  of  banking  facilities,  and  transporta¬ 
tion  and  communication  facilities.  However,  given  a  certain  set  of  insti¬ 
tutional  factors,  which  undoubtedly  change  very  slowly  under  ordinary 
conditions,  differences  in  the  transactions  needs  for  money,  over 
time,  develop  in  accordance  with  two  other  factors.  One  of  these  is  the 
price  level  and  the  average  size  of  income  payments.  With  a  price  level 
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in  the  country  at  one  time  which  is  considerably  higher  than  the  price 
level  at  another  time,  the  transactions  needs  for  money  will  be 
higher  also.  The  other  factor  is  the  size  of  national  income,  which  indi¬ 
cates  the  number  of  persons  who  are  employed  and  the  number  of  trans¬ 
actions  for  which  money  is  being  spent.  When  there  is  full  employment 
in  the  country,  and  times  are  prosperous,  there  is  a  greater  volume  of 
money  held  for  transaction  purposes  than  when  employment  and  pro¬ 
duction  are  at  low  levels.  This  is  one  of  the  reasons  that  the  Federal  Re¬ 
serve  authorities  are  concerned  with  maintaining  a  volume  of  money  in 
the  country  which  is  consistent  with  the  needs  of  the  economy  from 
one  phase  of  growth  in  production  and  employment  to  another. 

2.  The  Precautionary  Motive.  Some  money  may  be  held  as  a 
precautionary  measure  to  take  care  of  uncertain  situations  which  may 
arise,  such  as  illness,  loss  of  job,  or  a  slump  in  a  firm’s  normal  sales  rate 
while  expenditures  continue  at  the  former  rate.  Here  money  is  held, 
not  to  meet  planned  expenditures,  but  to  have  in  case  it  should  be 
needed  to  meet  unexpected  expenditures.  The  size  of  holdings  of  money 
for  precautionary  purposes  depends  to  a  considerable  extent  on  the 
changing  psychology  of  the  people.  When  there  is  fear  of  the  future, 
and  uncertainty  exists  as  to  what  future  events  may  hold,  people  tend 
to  hold  a  large  amount  of  money,  as  a  liquidity  buffer  against  any  un¬ 
foreseeable  contingency. 

3.  The  Speculative  Motive.  Some  money  holdings  may  be  influ¬ 
enced  by  expected  changes  in  the  average  level  of  prices.  When  the 
price  level  is  expected  to  fall,  it  is  to  the  advantage  of  individuals  and 
businesses  to  hold  their  assets  in  the  form  of  money  or  "near-money” 
rather  than  in  physical  goods  such  as  real  estate,  automobiles,  invento¬ 
ries,  machines,  and  securities,  the  values  of  which  are  expected  to  fall  in 
terms  of  money.  Similarly,  if  the  price  level  is  expected  to  rise,  it  is  better 
to  hold  assets  in  the  form  of  physical  goods,  the  money  value  of  which 
is  rising.  Thus,  when  the  price  level  is  rising,  the  demand  for  money  to 
hold  decreases,  and  money  turns  over  rapidly.  During  a  period  of  hyper¬ 
inflation  in  a  country,  when  prices  are  rising  very  rapidly,  no  one  wishes 
to  hold  money  for  any  time  at  all.  The  money  holdings  may  lose  a  large 
part  of  their  value  in  half  a  day.  As  a  consequence,  the  very  speed  with 
which  money  changes  hands  contributes  to  the  inflation. 

Both  the  precautionary  motive  for  holding  money  and  the  specula¬ 
tive  motive  can  be  thought  of  as  a  desire  for  liquidity.  Therefore,  both 
of  these  motives  are  grouped  together  and  are  called  the  liquidity-pref¬ 
erence  motive  for  holding  money.  Other  things  being  equal,  the  individ¬ 
ual  or  firm  would  rather  hold  its  possessions  in  liquid  form.  The  desire 
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to  be  "liquid”  is  overcome  by  the  payment  of  interest  for  the  use  of 
money.  A  range  of  interest  rates  would  exist  partly  in  accordance  with 
the  liquidity  of  the  investment.  Those  investment  instruments  which 
can  be  liquidated  readily  will  carry  the  lowest  rates  of  interest,  other 
risks  being  neglected,  and  those  investments  which  are  "frozen”  for 
some  time  would  carry  higher  interest  rates. 

An  increase  in  the  "demand”  for  money  to  hold  because  of  any  of 
the  above  motives  will  decrease  V.  If  at  the  same  time  the  quantity  of 
money  in  circulation  is  constant,  then  the  equation  of  exchange  indicates 
that  the  price  level  and/or  output  must  decline.  The  relative  impact 
upon  P  and/or  0  depends  upon  considerations  which  will  be  taken  up 
in  subsequent  chapters. 

15.6.  Index  Numbers 

In  making  calculations  of  PQ  it  is  possible  to  conceive  of  the  col¬ 
lection  of  figures  on  all  physical  production  and  to  determine  what  all 
of  the  prices  are  and  by  this  means  to  multiply  production  by  prices  to 
get  the  total  value,  PQ.  Actually,  no  such  thing  is  practically  possible. 
Instead,  index  numbers  of  production  and  prices  are  employed.  An  index 
number  is  merely  an  expression  of  the  change  in  a  numerical  value  over 
what  it  was  in  a  base  period,  shown  as  a  percentage.  The  numerical 
value  may  itself  be  an  average  of  a  number  of  similar  values  which  are 
grouped  together  because  of  a  common  relationship  which  they  possess. 
Such,  for  example,  would  be  an  index  number  of  wholesale  prices  or  an 
index  number  of  industrial  production.  In  order  to  interpret  an  index 
number  properly,  it  should  be  borne  in  mind  what  it  is  and  how  it  is 
constructed. 

The  Federal  Reserve  Index  of  Industrial  Production  is,  for  ex¬ 
ample,  an  index  number  created  by  determining  the  percentage  changes 
since  the  base  period  in  the  production  of  a  number  of  different  com¬ 
modities.  The  base  period  is  average  annual  production  for  1947—1949. 
Each  of  these  separate  percentage  figures,  called  a  production  relative, 
is  given  a  weight  in  determining  the  average  percentage  figure  which 
is  the  index  number  being  constructed  for  the  entire  group.  This  weight 
is  assigned  to  each  production  relative  in  accordance  with  its  impor¬ 
tance,  as  conceived  by  the  creators  of  the  index,  among  all  of  the  pro¬ 
duction  relatives  which  are  being  included.  The  weights  for  that  index 
are  listed  monthly  in  the  Federal  Reserve  Bulletin.  The  index  number 
created  from  these  average  relatives  is,  then,  a  weighted  average  index 
number.  Even  here,  the  relative  importance  of  each  of  the  commodity 
groups  being  measured  changes  from  period  to  period,  so  that  a  decision 
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has  to  be  made  as  to  what  weights  should  be  employed,  the  weights  of 
the  base  period  or  of  the  current  period  or  a  combination  of  both.  Fur¬ 
thermore,  the  index  number  finally  determined  is  not  an  index  number 
of  all  industrial  production  but  only  of  the  production  of  the  items  in¬ 
cluded  in  the  preparation  of  the  index  number.  If  it  is  carefully  drawn, 
however,  so  that  the  items  involved  are  representative  ones,  sensitive  to 
changes  in  the  economy  in  a  manner  deemed  to  be  equivalent  to  the 
sensitivity  of  other,  unincluded  items,  the  resulting  index  number  may 
be  interpreted  as  being  an  index  number  of  all  industrial  production 
rather  than  only  an  index  of  the  measured  items. 

The  same  problems  are  true  for  an  index  number  of  prices.  There 
is  the  problem  of  selection  of  items  to  include,  the  problem  of  weight¬ 
ing,  the  problem  of  changes  in  the  commodities  being  measured,  such 
as  quality  changes,  the  problems  associated  with  the  representativeness 
of  the  sample  for  all  prices  in  the  same  category  (e.g.,  retail  prices, 
wholesale  prices,  prices  which  farmers  pay,  prices  which  farmers  re¬ 
ceive,  etc.).  The  most  publicized  price  index  number  in  this  country  is 
the  "Index  of  Consumer  Prices,”  prepared  by  the  Bureau  of  Labor  Sta¬ 
tistics  from  prices  collected  for  a  considerable  range  of  commodities, 
grouped  into  eight  major  categories  of  products  and  services,  and  col¬ 
lected  in  forty-six  cities  of  the  country.  Although  this  index  number 
then  only  shows  a  weighted  average  of  the  percentage  changes  in  the 
prices  which  are  being  measured,  with  all  of  the  difficulties  of  collection, 
interpretation,  and  averaging  which  have  been  mentioned,  it  is  accepted 
as  the  guide  for  policy  determination  in  labor-management  contracts  for 
"escalator”  clauses  in  wage  agreements,  by  politicians  and  policy  makers 
in  their  assessment  of  the  changing  price  level,  and  by  householders  gen¬ 
erally  in  measuring  their  welfare.  Nevertheless,  for  any  one  individual 
or  group,  the  retail  price  index  is  an  inexact  measurement  of  how  chang¬ 
ing  prices  affect  that  party’s  purchases. 


QUESTIONS  AND  EXERCISES 

1.  What  happens  to  the  total  quantity  of  money  and  the  legal  reserves  held  by 
commercial  banks  when  citizens  pay  their  taxes  to  the  federal  government? 
Show  the  appropriate  balance  sheet  diagrams. 

2.  Show  by  appropriate  balance  sheet  diagrams  the  consequence  of  the  sale  of 
gold  abroad  by  the  U.S.  Treasury. 

3.  Can  the  deflationary  effect  of  the  outflow  of  gold  from  the  United  States  be 
offset  by  the  Federal  Reserve  authorities?  Explain,  using  the  balance  sheet 
diagrams. 

4.  The  following  is  a  partial  balance  sheet  (consolidated)  for  member  banks: 
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Cash . $  100,000  Demand  deposits . $5,000,000 

Deposits  with  the  Federal 

Reserve  banks .  1,500,000 

Loans .  2,000,000 

U.S.  Government  Securi¬ 
ties .  3,000,000 

Assume  that  bank  reserve  requirements  are  at  the  Federal  Reserve  minimum 
and  that  the  average  is  about  equal  to  that  of  the  Reserve  city  banks. 

If  the  kind  of  condition  revealed  by  the  statement  above  had  been 
present  for  some  months,  show  by  reference  to  at  least  two  of  the  items  on  the 
balance  sheet  what  is  probably  the  state  of  the  economy;  indicating  your 
reasons. 

5  .a)  Assume  that  the  banking  system  is  loaned  up  (no  excess  reserves)  with 
deposits  of  $120  billion  and  a  reserve  requirement  of  20  per  cent.  What 
could  happen  to  the  total  money  supply  if  the  FRB  lowered  the  reserve 
requirements  to  1 6%  per  cent  and  sold  $4  billion  in  bonds  on  th'e  open 
market? 

b)  Assume  that  reserves  are  $25  billion  and  the  banks  are  loaned  up  with 
reserve  requirements  of  12%  per  cent.  What  would  happen  to  the  money 
supply  if  the  FRB,  in  order  to  combat  inflationary  forces,  raised  reserve 
requirements  to  16%  per  cent  and  sold  $1  billion  of  bonds  in  the  open 
market. 

c )  Assume  that  deposits  are  $124  billion,  reserves  are  $25  billion  and  the 
reserve  requirement  is  12%  per  cent.  What  would  happen  to  the  money 
supply  if  the  FRB  lowers  reserve  requirements  to  10  per  cent  and  buys 
$2  billion  of  bonds  in  the  open  market?  What  would  happen  to  loans  of 
member  banks? 

6.  Show  the  effect  on  the  size  of  v  (velocity  of  turnover  of  money)  of: 

a)  A  speed-up  in  the  clearing  of  checks  due  to  the  use  of  closed  circuit  tele¬ 
vision  for  identification  between  banks  in  different  cities. 

b)  The  continuous  outflow  of  gold  from  the  United  States. 

c)  The  outbreak  of  war  in  Europe. 

d)  A  shift  from  weekly  to  monthly  pay  for  most  industrial  laborers. 

e)  Abandonment  of  the  withholding  feature  of  income  tax  collection. 

7.  Given  the  table: 


Price , 

Price , 

Commodity 

Base  Period 

Current  Period 

Weight 

A . 

. $  .10 

$  .15  . 

.  3 

B . 

.  5.00 

6.00 . 

. 10 

C . 

.  50.00 

32.50 . 

. 10 

D . 

.  200.00 

250.00 . 

.  2 

E . 

.25 

.10 . 

o  1 

Find  the  index  number  of  prices  for  the  current  period  by  determining  the: 

a)  Percentage  change  in  the  aggregate  of  prices. 

b)  Unweighted  arithmetic  mean  of  price  relatives. 

c )  Weighted  arithmetic  mean  of  price  relatives. 


Chapter 
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NATIONAL  INCOME  AND 
ITS  COMPONENTS 


The  foundations  for  an  analysis  of  the  determinants  of 
the  level  of  total  national  income  will  be  laid  in  this  chapter  and  carried 
through  in  Chapters  17  and  19-  We  have  analyzed  the  forces  determin¬ 
ing  the  composition  of  national  income  and  its  allocation  to  the  factors 
of  production  producing  it,  but  what  determines  the  total  volume  of 
production?  Before  we  can  answer  this  question  we  need  to  develop 
some  basic  concepts  of  national  income. 

During  the  last  quarter  century  economists  have  made  increasing 
use  of  national  income  concepts  both  as  indicators  of  the  status  or  well¬ 
being  of  an  economy  and  as  tools  of  analysis.  However,  there  are  many 
concepts  of  "national  income,”  each  with  its  own  special  usefulness. 
In  this  chapter  we  shall  distinguish  three  such  concepts,  gross  national 
product,  net  national  product,  and  disposable  income.  We  shall  then 
briefly  discuss  real  income  versus  money  income. 

16.1.  Gross  National  Product 

The  economic  processes,  which  we  have  been  studying,  result  in 
the  creation  of  goods  and  services,  on  the  one  hand,  and  in  money  in¬ 
comes  on  the  other.  It  was  seen,  in  Chapter  5,  that  the  hiring  of  any 
productive  resource  by  a  business  firm  represents  a  cost  to  the  business 
firm  and  at  the  same  time  is  income  earned  by  the  owner  of  the  pro¬ 
ductive  service.  Thus  we  say  that  the  incomes  (wages,  salaries,  rent,  div¬ 
idends,  and  profits)  of  the  owners  of  the  productive  resources  are  de¬ 
rived  from,  and  are  the  compensation  for,  the  role  which  the  factors 
play  in  the  production  of  goods  and  services. 

The  essential  relationship  between  the  creation  of  goods  and  serv¬ 
ices  and  the  simultaneous  generation  of  money  income  was  seen  in  the 
simplified  circular  flow  economy  discussed  and  illustrated  in  Chapter  6. 
There  we  saw  that  the  operation  of  the  economic  system  could  be 
viewed  as  a  flow  of  money  payments  from  the  resource  owners  to  the 
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business  community  in  payment  for  a  flow  of  products.  At  the  same 
time,  there  was  a  flow  of  money  payments  (income)  from  the  business 
community  to  the  owners  of  the  resources  in  payment  for  a  flow  of  pro¬ 
ductive  services  received  by  the  businesses  and  used  in  the  production  of 
goods  and  services.  The  act  of  production,  it  was  seen,  results  in  the 
creation  of  income. 

It  is  noted,  in  the  circular  flow  diagram,  that  the  total  of  money 
payments  received  by  business  firms  is  equal  to  the  total  amount  paid 
out  by  the  business  firms  to  cover  all  of  the  costs  of  production,  remem¬ 
bering  that  profits  are  properly  a  cost  of  production  and  that  they  may 
be  positive  or  negative.  The  money  value,  at  current  market  prices,  of  all 
final  goods  and  services  produced  in  any  given  period  (usually  a  year) 
is  called  the  gross  national  product,  GNP.  Since  the  end-product  prices 
are  equal  to  the  total  costs  of  production,  it  is  obvious  that  gross  national 
income  is  necessarily  equal  to  the  total  costs  of  production — it  is  really 
just  two  ways  of  looking  at  the  same  economic  phenomenon.  Thus,  in 
order  to  measure  the  gross  national  product — which  we  have  defined  as 
the  market  value  of  all  final  goods  and  services  produced — we  may  use 
either  the  product  approach  or  the  income  approach.  First,  the  gross  na¬ 
tional  product  may  be  measured  by  adding  together  the  market  values 
of  all  the  final  goods  and  services  produced  by  the  economic  system  dur¬ 
ing  a  given  period  of  time;  this  is  called  the  product  approach.  Second, 
we  may  add  together  all  incomes  earned  by  the  factors  of  production  in 
creating  the  final  goods  and  services,  plus  certain  taxes  and  transfer  pay¬ 
ments  and  capital  consumption  allowances;  this  is  called  the  income  ap¬ 
proach.  In  terms  of  the  circular  flow  concept,  it  really  doesn’t  matter 
whether  we  choose  to  measure  the  gross  national  product  as  a  product 
flow  or  an  income  flow. 

The  gross  national  product  does  not  include  all  goods  produced. 
Large  quantities  of  goods  sold  in  any  given  period  are  intermediate 
goods  which  enter  as  raw  materials  (for  example  coal  in  the  production 
of  steel),  or  semifinished  goods  (for  example,  motors  in  washing  ma¬ 
chines).  While  flour  sold  to  a  baker  is  an  intermediate  product,  flour 
sold  to  a  housewife  is  a  final  product.  Thus  if  a  product  is  resold  by  the 
purchaser,  we  call  it  an  intermediate  product,  and  it  is  not  part  of  gross 
national  product;  but  if  the  product  is  not  resold,  we  call  it  a  final  prod¬ 
uct  and  it  is  a  part  of  gross  national  product.  In  the  same  way  washing 
machines  sold  to  consumers  are  part  of  GNP,  but  we  do  not  also  include 
in  GNP  the  value  of  the  paint,  sheet  steel,  and  electric  motors  that  go 
into  the  washing  machines.  However,  the  electric  motors  that  are  sold 
directly  to  consumers  for  their  own  use  (do-it-yourself  enthusiasts)  are 
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included  in  the  GNP.  All  these  considerations  are  introduced  in  order  to 
avoid  double  counting.  GNP  is  not  the  total  volume  of  purchases  or 
total  transactions.  Note  that  full-employment  GNP  gives  an  estimate  of 
total  production  capabilities  of  an  economic  system.  Such  an  estimate 
would  be  very  useful  to  defense  officials  who  would  like  to  know  the 
maximum  productive  capacity  available  in  an  emergency. 

16.2.  Net  National  Product 

In  the  above  concept  of  GNP  there  still  remains  some  "double 
counting,’’  for  we  have  made  no  adjustment  for  the  depreciation  or 
wearing  out  of  equipment.  Over  any  period  of  time  the  total  value  of 
the  stock  of  capital  goods  declines  as  it  is  used  in  the  production  of 
goods  and  services.  Hence  the  output  of  capital  goods  in  any  period  is 
not  a  net  contribution  or  addition  to  the  value  of  the  total  stock  of  capi¬ 
tal  goods  in  the  economic  system.  Net  national  product,  NNP,  is  a  meas¬ 
ure  of  the  net  money  value  of  the  national  output,  and  is  obtained  from 
GNP  by  deducting  a  figure  which  is  called  capital  consumption  allow¬ 
ance  (CCA),  the  money  value  of  the  depreciation  and  obsolescence  in 
the  stock  of  capital  goods  during  the  particular  period.  That  is, 

(16.1)  NNP=  GNP  -  CCA  . 

Net  national  product,  unlike  gross  national  product,  is  not  the 
measure  of  the  sum  total  of  all  final  goods  and  services  produced;  rather 
it  measures  only  the  net  additions  to  the  values  already  on  hand  at  the 
beginning  of  the  period.  An  economic  system  always  has  on  hand  a 
certain  stock  of  capital  goods  and  equipment  and  certain  inventories  of 
intermediate  and  finished  goods  produced  in  previous  periods  of  produc¬ 
tion.  These  stocks  of  capital  goods  will  be  used  by  the  business  firms  in 
the  production  of  goods  and  services  and  as  they  are  used  their  value 
will  normally  decrease.  This  process  is  called  capital  consumption,  and 
the  capital  so  used  up  in  production  must  be  replaced  before  we  can 
measure  the  net  money  value  of  the  national  output.  Note  that  the  net 
national  product  gives  an  estimate  of  the  value  of  final  goods  and  serv¬ 
ices  available  to  be  consumed  by  various  purchasers,  while  maintaining 
intact  the  economy’s  productive  capacity;  thus  this  concept  may  be  more 
relevant  than  GNP  when  considering  the  capacity  of  our  economy  un¬ 
der  long-run  "cold-war”  international  relations. 

16.3.  Disposable  Income 

For  many  purposes  the  most  significant  national  income  concept 
is  that  of  disposable  income,  which  we  define  as  the  income  earned  by 
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the  owners  of  the  factors  of  production  that  is  available  for  spending  or 
saving.  Disposable  income  does  not  include  business  saving,  i.e.,  undis¬ 
tributed  corporate  profits,  as  business  savings  are  not  available  to  the 
individuals  for  spending  or  saving.  In  passing  from  the  net  national 
product  to  disposable  income,  there  are  many  items  which  must  be 
added  and  subtracted.  Thus  goverment  interest  payments  represent  in¬ 
come  paid  to  individuals  which  is  not  for  services  performed  in  produc¬ 
tion.  Consequently,  such  payments  are  part  of  disposable  income  but  are 
not  part  of  net  national  product.  On  the  other  hand,  business  and  per¬ 
sonal  taxes  represent  income  earned  by  employed  individuals  which  is 
not  paid  out  to  individuals.  Hence  such  sums  are  part  of  net  national 
product  but  are  not  a  part  of  disposable  income.  Similar  considerations 
apply  to  social  security  contributions,  veterans’  benefit  payments,  indirect 
business  taxes,  and  so  forth. 

Our  purposes  will  be  adequately  served  without  going  into  the 
complete  details  of  national  income  accounting  as  developed  by  the  De¬ 
partment  of  Commerce.1  We  have  summarized  the  official  national  in¬ 
come  statistics  in  an  appendix  to  this  chapter.  Since  taxes  bulk  very 
large  as  the  major  difference  between  net  national  product  and  dispos¬ 
able  income,  let  us  simplify  the  system  by  assuming  that  disposable 
income  is  equal  to  the  net  national  product  minus  taxes.  If  Y  —  NNP, 
Y d  =  disposable  income,  and  T  =  taxes,  then 

(16.2)  Yd  =  Y  —  T  . 

16.4.  An  Important  Identity 

The  net  national  product  can  be  viewed  from  the  product  side  or 
the  income  side,  in  exactly  the  same  way  as  we  earlier  viewed  the  GNP. 
If  we  approach  the  NNP  from  the  income  side,  the  income  receipts  can 
be  divided  into  the  following  categories:  a)  the  use  of  income  for  con¬ 
sumption  expenditures  by  households;  b)  the  use  of  income  for  taxes 
by  businesses  and  households;  c)  the  use  of  income  to  make  savings  by 
businesses  and  households.  Therefore,  if  we  let  T  =  taxes,  C  —  con¬ 
sumption,  S  =  net  savings,  and  Y  =  net  national  product,  then 

(16.3)  Y  =  C+T+S. 

Equation  ( 1 6.3 )  says  that  the  receipts  from  the  sale  of  the  net  national 
product  are  used  to  pay  for  consumption  expenditures,  to  pay  taxes  and 
to  save. 

If  the  net  national  product  is  approached  from  the  product  side  the 
goods  and  services  produced  can  be  divided  into  the  following  three 

3  National  Income:  Supplement  to  Survey  of  Current  Business,  1947,  1951,  1954. 
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categories:  a)  consumer’s  goods  purchased  by  households;  b )  invest¬ 
ment  goods  purchased  by  businesses;  c )  goods  of  all  kinds  purchased  by 
the  government  (including  in  this  term  all  levels  of  government,  na¬ 
tional,  state,  and  local ) .  If  we  let  C  =  consumption  goods,  I  =  net  in¬ 
vestment,  and  G  =  government  purchases,  we  have: 

(16.4)  Y  =  C+  G+  I . 

If  we  combine  (16.3)  and  ( 1 6.4) ,  it  follows  that 

(16.5)  Y=C+T+S^C+G+I. 

Since  the  amount  of  income  used  to  buy  consumption  goods  must  be 
equal  to  the  amount  of  goods  purchased  by  households,  we  can  subtract 
C  from  both  sides  of  ( 1 6.5  )  and  we  have 

(16.6)  T+S=G  +  I. 

This  says  that  the  sum  of  tax  collections  by  the  government  and  the  sav¬ 
ings  by  businesses  and  households  is  equal  to  the  sum  of  government 
expenditures  on  goods  and  services  and  net  investment  expenditures. 
If  G  =  T,  that  is,  if  government  expenditures  are  equal  to  tax  collec¬ 
tions  ( the  government  is  neither  increasing  nor  decreasing  the  national 
debt),  then  we  have 

(16.7)  I  =  S  , 

if  we  subtract  G  from  the  right-hand  side  of  ( 1 6.6 )  and  T  from  the  left. 
Equation  ( 1 6.6 )  is  called  an  identity,  a  truism.  It  states  that  that  part  of 
NNP  which  is  not  spent  on  private  consumption  must  either  be  paid 
out  in  taxes  or  saved.  The  part  of  NNP  which  is  not  composed  of  con¬ 
sumption  goods  must  be  either  goods  purchased  by  government  or  net 
investment.  Equation  ( 1 6.7 )  says  that  if  government  spending  is  equal 
to  taxes  collected,  then  that  part  of  income  saved  is  equal  to  net  invest¬ 
ment.  These  identities  give  an  important  starting  point  for  our  subse¬ 
quent  analysis  of  aggregate  income  determination  in  the  following 
chapter. 

16.5.  Investment — Gross  and  Net 

In  Section  16.2  we  pointed  out  that  the  difference  between  gross 
national  product  and  net  national  product  is  the  capital  consumption  al¬ 
lowance.  This  is  the  difference  between  gross  and  net  investment.  The 
term  gross  investment,  as  we  shall  understand  it  in  income  accounting 
and  analysis,  refers  to  the  purchase  of  newly  produced  capital  goods.  By 
investment  we  mean  real  investment  in  capital  goods  and  not  financial 
investment,  as  when  one  buys  a  stock  or  bond.  Notice  that  real  invest¬ 
ment  involves  the  generation  of  income  while  financial  investment  rep- 
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resents  the  transfer  of  a  certificate  of  ownership — such  as  a  bond  or 
stock.  Income  is  not  generated  when  financial  investment  is  made. 

Included  in  gross  investment  are  such  things  as  producer’s  durables 
or  machinery  and  equipment.  Goods  going  to  increase  inventories — the 
stock  of  finished  and  semifinished  goods  which  businesses  have  on  hand 
— are  also  part  of  gross  investment.  If  inventories  are  growing,  this  item 
will  be  positive,  but  if  businesses  are  retrenching  and  cutting  back  on 
the  amount  of  inventories  carried,  the  item  will  be  negative.  Inventory 
investment  may  also  be  negative  if  businesses  are  selling  goods  faster 
than  they  can  replace  them,  causing  stocks  to  fall.  Expenditures  on  new 
construction  goods  such  as  plants,  residential  houses,  and  business  build¬ 
ings  are  also  included  in  gross  investment.  At  this  point  we  will  also 
mention  net  foreign  investment,  which  refers  to  our  sales  of  goods  to 
foreign  countries  minus  their  sale  of  goods  to  us,  as  a  part  of  gross  in¬ 
vestment.  However,  in  the  chapters  immediately  following,  we  will  not 
consider  foreign  investment  but  will  postpone  it  until  we  analyze  inter¬ 
national  trade. 

The  term  net  investment  (/as  we  will  call  it)  refers  to  gross  in¬ 
vestment  less  capital  consumption  allowances.  There  is  a  net  increase  in 
the  stock  of  capital  goods  in  an  economic  system  whenever  total  capital 
goods  purchased  for  investment  purposes  exceeds  the  depreciation  or 
wear  on  the  existing  stock  of  capital  goods.  Under  certain  circumstances 
net  investment  may  be  negative,  and  consumption  plus  government  pur¬ 
chases  will  exceed  net  production.  We  have  noticed  that  net  investment 
in  inventories  will  be  negative  whenever  inventories  are  falling;  further¬ 
more,  net  investment  may  be  negative  even  in  the  plant  and  equipment 
category,  since  it  is  possible  for  depreciation  to  exceed  investment  in 
new  plant  and  equipment.  Capital  goods  may  wear  out  faster  than  they 
are  replaced.  This  situation  occurred  in  the  United  States  in  1933,  dur¬ 
ing  the  worst  of  the  depression  years  of  the  Thirties.  Net  private  invest¬ 
ment  was  also  negative  in  1943,  during  World  War  II,  when  we  drew 
on  our  capital  stock  to  help  fight  the  war.'  In  our  subsequent  analysis 
we  will  be  mostly  concerned  with  net  rather  than  gross  investment.  If 
I'  =  gross  investment,  then 

(16.8)  I  =  r  -  CCA  . 

It  should  be  observed  that  net  investment  is  a  flow,  i.e.,  a  rate  of 
change  with  respect  to  time.  If  we  let  K  be  the  total  value  of  the  stock 
of  capital  in  existence  in  an  economy  at  a  given  time,  then 

(16.9)  dK/dt  =  I=V  -  CCA  , 

2  See  Table  16—4  in  the  appendix  to  this  chapter. 
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and  dK/dt  \  0  according  as  V  \  CCA.  The  stock  of  capital  in  ex¬ 
istence  in  an  economy  may  grow  or  decline  through  time  and  the 
rate  of  change  of  K  with  time  is  simply  what  we  call  net  investment. 
This  is  illustrated  in  Figure  16— 1. 

If  net  investment  in  an  economy  is  zero,  then  that  economy  will 
be  just  exactly  consuming  its  net  national  product  or  income.  The  capi¬ 
tal  stock  will  be  replaced  from  time  to  time  as  the  buildings,  machines, 
etc.,  are  used  up  but  there  will  be  no  net  addition  to  the  stock  of  capital 

FIGURE  16-1 

Net  Investment  and  the  Stock  of  Capital 


and  the  society  will  be  essentially  stationary.  In  the  more  usual  case,  net 
investment  is  positive.  In  this  instance,  there  is  a  growing  society  that 
is  more  than  replacing  its  worn-out  capital  stock  each  year,  with  the 
annual  net  addition  being  the  net  investment. 

Today  there  is  widespread  concern  with  economic  growth — growth 
not  only  in  the  absolute  size  of  national  income  but  in  the  per  capita 
real  income.  As  we  will  analyze  later,  growth  in  an  economy’s  capital 
stock — net  investment — plays  an  important  role  in  bringing  about  a 
rising  per  capita  real  income.  The  last  case,  that  of  an  economy  with 
negative  net  investment,  occurs  when  an  economy  wears  out  its  capital 
stock  faster  than  it  is  being  replaced.  An  economy  may  consume  more 
than  it  is  currently  producing,  that  is,  live  off  its  capital  stock  for  some 
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time,  but  if  the  process  is  continued  the  net  national  product  (or  na¬ 
tional  income)  will  certainly  decrease. 

16.6.  Savings — Gross  and  Net 

In  national  income  analysis,  savings  is  defined  to  mean  not  spend¬ 
ing  out  of  current  disposable  income  receipts.  An  individual  has  a  cer¬ 
tain  disposable  income.  He  can  use  this  disposable  income  to  purchase 
consumption  goods  or  not  spend  it — that  is,  save  it.  Savings  may  be  held 
in  such  forms  as  bank  deposits  and  currency,  U.S.  savings  bonds,  govern¬ 
ment  bonds,  insurance,  corporate  stocks  and  bonds,  and  mortgages.  If 
S  =  net  savings,  then  from  ( 16.2)  and  ( 1 6.3 )  we  have 

(16.10)  S^Yd~C=Y-T-C, 

where  Yd  =  disposable  income,  Y  =  NNP,  T  =  taxes,  and  C  =  total 
household  expenditure  for  consumption  goods.  A  certain  amount  of  sav¬ 
ing  takes  place  in  the  business  sector  in  the  form  of  undistributed  profits; 
thus  total  net  saving  is  composed  of  personal  saving  and  business  saving. 
Also  businesses  regularly  set  sums  aside  out  of  their  current  receipts 
which  represent  their  estimate  of  the  depreciation  of  capital  equipment. 
If  we  add  these  capital  consumption  allowances  to  net  saving  we  have 
what  we  call  gross  saving: 

(16.11)  I's  J  +  CCA. 

If  we  combine  ( 1 6. 1 ) ,  ( 16.5  ) ,  ( 16.8) ,  and  ( 16.1 1 ) ,  we  have 

(16.12)  GNP  NNP  +  CCA  =  C+  T+ S'  =  C+  G+  I'. 

All  of  these  income  concepts  are  brought  together  in  the  appendix 
to  this  chapter  where  data  for  selected  years  are  presented. 

16.7.  Money  Income  versus  Real  Income 

Thus  far  we  have  discussed  the  various  national  income  concepts 
in  money  terms,  but  the  importance  of  the  various  concepts  as  indicators 
of  economic  well-being  depends  upon  what  the  dollar  will  buy.  If  all 
prices  and  all  incomes  were  increased  a  hundredfold  overnight,  leaving 
production  unchanged,  national  income  would  appear  to  have  increased 
a  hundredfold;  but  now  each  dollar  would  have  only  the  real  purchasing 
power  of  the  old  penny.  Surely  one  would  not  want  to  say  we  were  bet¬ 
ter  off  after  such  an  inflationary  rise  in  the  money  value  of  national  in¬ 
come.  For  example,  in  the  United  States  the  money  value  of  the  gross 
national  product  increased  almost  six  and  one-half  times  from  1933  to 
1953,  from  $56  billion  to  $365.4  billion.  Part  of  this  tremendous  in¬ 
crease  was  illusory,  being  the  result  of  a  general  increase  in  prices  during 
the  two  decades. 
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In  earlier  chapters  we  saw  that  price  changes  are  the  inevitable 
result  of  changing  supply  and  demand  conditions  in  markets  where 
competition  prevails.  Increasing  demand  or  diminishing  supply  tends  to 
bring  about  higher  prices,  and  decreasing  demand  or  increasing  supply 
tends  to  bring  about  lower  prices.  Furthermore,  changing  prices  stimu¬ 
late  buyers  and  sellers  to  change  their  offers  to  buy  or  sell.  Higher  prices 
tend  to  stimulate  production  and  discourage  buying,  while  lower  prices 
tend  to  stimulate  buying  and  discourage  production.  Prices  are  the 
regulators  that  tend  to  keep  production  and  consumption  in  line  with 
each  other  in  a  private  enterprise  economy,  and  in  the  performance  of 
this  function  it  is  quite  common  for  some  prices  to  be  rising  while  other 
prices  are  falling. 

However,  when  prices  of  all  goods  and  services  are  going  up,  it 
is  not  because  everything  is  worth  more,  but  because  the  dollar  (or 


TABLE  16-1 

Deflating  Money  GNP  to  Compute  Real  GNP 


Year 

Money  GNP  in  Cur¬ 
rent  Dollars 
(Billions ) 

Price  Index 

1954  =  100 

Real  GNP  in  1954  Prices 
(Billions) 

1933 . 

56 

44.2 

$56  X  100/44.2  = 

$126.7 

1953 . 

365.4 

99 

$365.4  X  100/99  = 

$369.1 

Source:  Based  on  Economic  Report  of  the  President ,  1961. 


other  unit  of  currency)  is  worth  less.  Suppose  an  automobile  costs  $500 
and  a  bicycle  costs  $10;  this  means  that  an  automobile  is  worth  50 
bicycles  or  a  bicycle  is  worth  one  fiftieth  of  an  automobile.  Should  prices 
of  everything  increase  ten  times,  then  automobiles  would  sell  for  $5,000 
and  bicycles  for  $100  each.  An  automobile  would  still  be  worth  fifty 
bicycles;  their  exchange  (or  relative)  value  would  remain  the  same. 
But  clearly  something  has  happened  to  the  value  of  the  dollar.  Its  real 
purchasing  power  has  been  cut  tenfold — that  is  what  we  call  inflation. 
The  opposite  situation  in  which  prices  fall  and  the  purchasing  power 
of  the  dollar  rises  is  called  deflation.  During  the  1930’s  the  United 
States  experienced  a  long  and  severe  deflation,  but  since  the  end  of 
World  War  II  the  general  problem  facing  the  nations  of  the  world 
has  not  been  deflation  but  rather  inflation.  We  shall  return  to  this  prob¬ 
lem  when  we  consider  some  of  the  weapons  the  government  has  at  its 
disposal  in  combating  deflation  and  inflation. 

If  the  value  of  the  dollar  keeps  changing,  as  it  has,  how  can  we 
utilize  national  income  statistics  when  we  wish  to  compare  the  amounts 
of  goods  and  services  available  to  the  economy  at  different  points  of 
time?  Table  16—1  shows  how  we  can  allow  for  the  fact  the  price  level 
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rose  more  than  twofold  between  1933  and  1953.  To  compute  the 
change  in  real  gross  national  product  (expressed  in  dollars  of  constant 
purchasing  power)  as  distinct  from  money  gross  national  product  (ex¬ 
pressed  in  dollars  of  changing  purchasing  power),  we  must  "deflate” 
the  money  figures  by  dividing  them  by  an  index  of  the  price  level.  By 
this  means  we  find  that  real  1933  gross  national  product  was  $126.7 
billion  if  expressed  in  constant  1954  prices  rather  than  $56  billion 

FIGURE  16-2 

Comparison  of  Money  and  Real  GNP,  U.S.,  1929-1960 


Source:  Economic  Report  of  the  President,  1961. 

*  Real  GNP  calculated  in  1954  prices, 
t  Money  GNP  calculated  in  current  prices. 

expressed  in  1933  prices,  and  1953  GNP,  in  constant  1954  dollars,  was 
equal  to  $369-1  billion.  Thus  real  gross  national  product  had  almost 
tripled  between  1933  and  1953  rather  than  increasing  by  six  and  one- 
half  times. 

Figure  16-2  summarizes  the  different  movement  of  real  and 
money  gross  national  product  in  the  United  States  since  1929. 

APPENDIX  TO  CHAPTER  16 

A  Summary  of  the  Official  National  Income  Statistics 

The  Department  of  Commerce  publishes  gross  national  product  and  na¬ 
tional  income  statistics  in  considerable  detail.  From  time  to  time  during  the  year 
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the  department  publishes  estimates  of  the  various  incomes  and  annually  it  pub¬ 
lishes  the  July  issue  of  the  Survey  of  Current  Business  as  the  National  Income 
number.  In  this  issue  the  national  income  accounts  are  treated  in  great  detail, 
sector  by  sector,  and  students  are  urged  to  study  this  issue  with  care.  However, 
here  we  shall  present  only  a  summary  account  of  gross  national  product  and 
show  how  the  various  national  income  concepts  are  related. 

As  we  pointed  out  earlier,  the  gross  national  product  total  published  by 
the  Department  of  Commerce  is  a  measure,  at  current  prices,  of  the  flow  of  final 

TABLE  16-2 


The  Two  Ways  of  Computing  Gross  and  Net  National  Product,  for  I960 

(In  Billions  of  Dollars) 


Income  Approach 


Compensation  of  employees . $293-7 

Income  of  unincorporated  enterprises 

(adjusted) .  36.2 

Income  of  farm  proprietors .  12.0 

Rental  income  of  persons .  11.7 

Net  interest  income .  18.4 

Corporate  profits,  before  taxes .  45-0 

Corporate  profits  tax . $22.3 

Dividends .  14.1 

Undistributed  profits .  8.6 

$45.0 

Inventory  valuation  adjust¬ 
ment .  0.0 

Indirect  business  taxes .  45.6 

Statistical  discrepancy .  —1.3 

Net  national  product . $461.3 

Capital  consumption  allowances .  43.1 

Gross  national  product . $504.4 


Product  Approach 


Personal  consumption 

Expenditure . $328.9 

Durable  goods . $  44.3 

Nondurable  goods .  152.4 

Services .  132.2 

Gross  private  investment .  75-4 

New  construction . $  40.7 

Producers  durable  equip¬ 
ment .  27.5 

Change  in  business  invento¬ 
ries .  4.2 

Net  foreign  investment .  3.0 

Government  purchases  of  goods  and 

services .  100.1 

Federal 

National  defense . $  45-5 

Other .  8.0 

State  and  local .  47.2 


Gross  national  product . $504.4 


output  resulting  from  the  economic  activity  of  American  residents  during  a 
selected  accounting  period,  usually  a  calendar  year.  Viewing  gross  national 
product  from  the  output  point  of  view  first,  we  know  that  total  output  is  either 
purchased  by  consumers,  investors,  or  the  government.  See  Table  16-2.  Con¬ 
sumption  purchases  are  further  roughly  classified  as  durable  goods,  nondurable 
goods,  and  services.  In  I960,  with  a  gross  national  product  of  $504.5  billion, 
personal  consumption  expenditures  totalled  $328.9  billion,  of  which  $44.3  bil¬ 
lion  was  spent  on  durable  goods,  $152.4  billion  on  nondurable  goods,  and  $132.2 
billion  on  services.  During  the  same  period,  gross  private  investment  totalled 
$75.4  billion.  This  is  further  broken  down  into  new  construction  $40.7  billion, 
of  which  $21.1  billion  was  nonfarm  residential  construction,  and  all  other  con¬ 
struction  totalled  $19-7  billion.  Business  firms  purchased  $27.5  billion  of  pro¬ 
ducers’  durable  equipment,  and  the  change  in  business  inventories  added  $4.2 
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billion  to  investment.  Net  exports  of  goods  and  services  equaled  $3.0  billion  in 
I960.  The  last  major  category  making  up  GNP  is  government  purchases  of  goods 
and  services  which  totaled  $100.1  billion  in  I960.  This  total  was  made  up  of 
$52.9  billion  by  the  federal  government — $45.5  billion  for  national  defense  and 
$8.0  billion  for  all  other  items — and  purchases  totalling  $47.1  billion  by  state 
and  local  governments. 

At  the  beginning  of  the  chapter  we  pointed  out  that  gross  national  product 
can  be  viewed  from  the  point  of  view  of  the  product  output  or  of  the  income 
earned  in  the  production  of  that  output.  Utilizing  the  earnings  approach,  the 
gross  national  product  is  equal  to  the  sum  of  the  earnings  of  the  owners  of  the 
factors  of  production  plus  certain  taxes  and  the  capital  consumption  allowances. 


TABLE  16-3 

Relation  of  Gross  National  Product  and  National  Income  Statistics, 

for  Selected  Years 
(In  Billions  of  Dollars) 


Items  1929 

Gross  national  product . 104.4 

Less: 

Capital  consumption  (primarily  deprecia¬ 
tion) .  8.6 

Equals: 

Net  national  product .  95-8 

Less: 

Indirect  business  taxes .  7.0 

Business  transfer  payments .  0.6 

Statistical  discrepancies .  0.3 

Plus: 

Subsidies  less  current  surplus  of  govern¬ 
ment  enterpr . —0.1 

Equals: 

National  income .  87.8 

Less: 

Corporate  profits  and  inventory  valuation 

adjustment .  10.1 

Contributions  for  social  security .  0.2 

Excess  of  wage  accruals  over  disburse¬ 
ments  .  — 

Plus: 

Gov.  transfer  pay .  0.9 

Net  interest  paid  by  government .  1.0 

Dividends .  5-8 

Business  transfer  pay .  0.6 

Equals: 

Personal  income .  85-8 

Less: 

Personal  taxes .  2.6 

Federal .  1.3 

State  and  local .  1.4 

Equals: 

Disposable  personal  income .  83-1 

Less: 

Consumption  expenditures .  79.0 

Equals: 

Personal  saving .  4.2 


1933 

1943 

1953 

1958 

1960 

56.0 

192.5 

365.4 

444.2 

504.4 

7.2 

10.9 

26.5 

38.1 

43.1 

48.8 

181.6 

338.9 

406.1 

461.4 

7.1 

12.7 

30.2 

39.4 

45.6 

0.7 

0.5 

1.4 

1.8 

1.8 

0.9 

-1.7 

1.3 

-1.7 

-2.6 

(n.a.) 

0.2 

-0.4 

1.1 

0.5 

40.2 

170.3 

305.6 

367.7 

417.1 

-2.0 

23.8 

37.3 

37.4 

45-1 

0.3 

4.5 

8.7 

14.8 

10.1 

— 

0.2 

— 

— 

— 

1.5 

2.5 

12.9 

24.5 

27.3 

1.2 

2.1 

5.2 

6.2 

7.8 

2.1 

4.5 

9.2 

12.4 

14.1 

0.7 

0.5 

1.4 

1.8 

1.8 

47.2 

151.4 

288.3 

360.3 

402.2 

1.5 

17.8 

35.8 

42.4 

50.4 

0.5 

(n.a.) 

32.4 

36.7 

43.2 

1.0 

(n.a.) 

3.4 

5.7 

7.2 

45.7 

133.5 

252.5 

317.9 

351.8 

46.4 

100.5 

232.6 

293.5 

328.9 

-.6 

33.0 

19.8 

24.4 

22.9 
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In  I960  compensation  of  employees  came  to  a  total  of  $293.7  billion,  while  the 
income  of  unincorporated  enterprises  (business  and  professional  income)  after 
adjustment  for  inventory  valuation  changes  was  $36.2  billion.  During  the  same 
period  farm  proprietors  received  an  income  of  $12.0  billion.  Persons  receiving 
rental  income  earned  an  income  of  $11.7  billion  and  net  interest  payments  to 
individuals  were  $18.4  billion.  Also  part  of  gross  national  product  are  corporate 
profits  before  taxes,  an  estimated  $45  billion  in  I960.  Corporate  profits  before 
taxes  are  further  broken  down  to  corporate  tax  liability  $22.3  billion,  dividend 
payments  $14.1  billion,  and  undistributed  profits  $8.6  billion.  Also  included  in 
GNP  are  indirect  business  taxes  of  $45.6  billion  and  capital  consumption  allow¬ 
ances  (mainly  depreciation)  of  $43.1  billion.  The  two  ways  of  computing  gross 
national  product  are  estimated  independently  by  the  Department  of  Commerce. 
If  all  their  estimates  were  perfect  the  totals  for  gross  national  product  would  be 
the  same  for  both  the  product  approach  and  the  income  approach.  However, 
many  of  the  estimates  are  approximations  and  the  two  estimates  for  GNP  are 
frequently  not  the  same;  therefore  usually  an  item  called  "statistical  discrepancy” 
appears  to  reconcile  the  two  estimates.  In  I960  the  item  "statistical  discrepancy” 
appears  on  the  income  side  as  —$1.3  billion. 

We,  like  many  economists,  prefer  to  use  national  income  to  refer  to  net 
national  product.  However,  our  guiding  rule  is  to  obtain  concepts  that  are  used 
in  the  analytical  model  which  is  developed  in  Chapters  17  and  18.  In  this  ap¬ 
pendix,  we  will  show  how  the  official  Department  of  Commerce  statistics  of 
national  income  are  interrelated. 


TABLE  16-4 

Uses  of  National  Output 
(In  Billions  of  Dollars) 


C: 

Personal  consumption . 

S': 

Gross  savings . 

1929 

1933 

1943 

1953 

1958 

1960 

.  79.0 

46.4 

100.5 

232.6 

293.5 

328.9 

.  16.7 

.6 

5.1 

47.0 

57.6 

73.9 

CCA :  Capital  consumption  allowances . . . 

.  8.6 

7.2 

10.9 

26.5 

38.1 

43.1 

Sv:  Personal  saving . 

.  4.2 

-.6 

33.0 

19.8 

24.4 

22.9 

St,:  Business  saving  (Undistributed  corp. 
profits  and  inventory  valuation  ad- 

justment) . 

.  2.9 

-4.6 

5.4 

7.8 

6.5 

8.6 

S„:  Govt,  saving . 

.  1.0 

-1.4 

-44.2 

-7.1 

-11.4 

1.9 

Sp':  Gross  private  saving  Sp'  =  S'  —  Sg. 
S: 

Net  savings  S  =  S'  —  CCA . 

V: 

Gross  taxes . 

.  15.7 

2.0 

49.3 

54.1 

69.0 

72.0 

.  8.1 

-6.6 

-5.8 

20.5 

19.5 

30.8 

.  11.3 

9.3 

49.2 

94.9 

115.2 

139.1 

TV  Indirect  taxes . 

.  7.0 

7.1 

12.7 

30.2 

39.4 

45.6 

Tt,:  Direct  taxes  (business) . 

.  1.4 

.5 

14.1 

20.2 

18.6 

22.3 

Tp:  Direct  taxes  (personal)* . 

.  2.8 

1.8 

22.3 

44.5 

57.2 

71.1 

Less  Tr: 

Govt,  transfers,  interest  and  subsidies... 
T: 

Net  taxes  T  =  T’  —  Tr . 

.  1.7 

2.6 

4.8 

19.2 

33.1 

39.1 

.  9.6 

6.7 

44.4 

75.7 

82.1 

100.0 

Statistical  discrepancy . 

GNP  =  C  +  S'  +  T . 

.  0.1 

.9 

-1.7 

3.0 

-0.4 

+  1.6 

.104.4 

56.0 

192.5 

365.4 

444.2 

504.4 

*  Direct  personal  taxes  includes  all  contributions  to  social  insurance. 
Detail  will  not  necessarily  add  to  the  totals  because  of  rounding. 
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An  alternative  way  of  organizing  the  data  concerning  the  national  income 
is  not  concerned  with  the  relationships  between  various  income  concepts  but  is 
developed  logically  around  the  uses  of  national  income — that  is,  the  gross  in¬ 
come  is  either  consumed,  saved,  or  paid  to  the  government  in  taxes. 

The  movement  of  the  various  components  of  gross  national  product  for 
selected  years  is  presented  below. 


TABLE  16-5 

Gross  National  Product 
(In  Billions  of  Dollars) 


Durable  goods . 

Nondurable  goods . 

Services . 

1929 
.  9.2 

.  37.7 
.  32.1 

19  33 

3.5 

22.3 

20.7 

1941 

6.6 

59.3 

34.7 

1951 

29.8 

116.1 

81.7 

1958 

37.3 

141.6 

114.3 

1960 

44.3 

152.4 

132.2 

C: 

Consumption  purchases . 

79.0 

46.4 

100.5 

230.5 

293.2 

328.9 

New  construction . 

8.7 

1.4 

2.3 

25.8 

35.5 

40.7 

Residential  (nonfarm) . 

.  (3.6) 

(0.5) 

(0.9) 

(11.9) 

(18.0) 

(21.1) 

Other . 

■  (5.0 

(1.0) 

(1.4) 

(13.8) 

(17.4) 

(19.6) 

Producers’  durable  equipment . 

.  5.8 

1.6 

4.0 

24.3 

23.1 

27.5 

Net  change  in  business  inventories.  . 

1.7 

-1.6 

-0.8 

0.3 

-2.0 

4.2 

Net  foreign  investment . 

0.8 

0.2 

-2.2 

-2.0 

1.2 

3.07 

T: 

Gross  private  investment . 

17.0 

1.6 

3.4 

48.3 

57.8 

75.4 

Federal  expenditures  on  goods  and 

services . 

1.3 

2.0 

81.2 

59.5 

52.6 

52.9 

National  security . 

.(n.a.s.) 

(n.a.s) 

(80.4) 

(51-5) 

(44.8) 

(45.5) 

Other . 

.(n.a.s.) 

(n.a.s.) 

(1.5) 

(8.4) 

(8.3) 

(8.0) 

State  and  local . 

.  7.2 

6.0 

7.4 

24.9 

40.8 

47.2 

G: 

Government  purchases  of  goods  and 

services . 

8.5 

8.0 

88.6 

84.4 

93.5 

100.0 

GNP: 

Gross  national  product  (C+  1'  +  G~) . 

.  104.4 

56.0 

192.5 

363.2 

444.5 

504.4 

Minus  CCA . 

.  8.6 

7.2 

10.9 

26.5 

38.6 

43.1 

Equals  NNP:  Net  national  product 

(Y  =  C+  Z+G) . 

I: 

Net  investment  0=1'—  CCA) .... 

95.8 

48.8 

181.6 

336.7 

405.9 

461.4 

8.4 

-5.6 

-7.5 

21.8 

19.7 

32.3 

*  Less  than  $5  million.  Details  may  not  add  to  total  due  to  rounding, 
n.a.s. — Not  available  separately. 

Source:  Economic  Report  of  the  President,  1961. 


Income  Identities 

The  alternative  ways  of  computing  gross  national  product  can  be  sum¬ 
marized  in  a  series  of  identities  which  form  the  basis  for  the  subject  of  the 
following  chapter — the  theory  of  income  determination.  The  following  notations 
will  also  be  used  in  the  following  chapters. 

GNP — Gross  national  product  CCA — Capital  Consumption 

Y — Net  national  product  (national  allowances 

income)  Wp — Personal  income  receipts 

Y a — Disposable  income  C — Personal  consumption 
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Sp — Personal  saving 
Tp — Direct  personal  taxes 
Tt, — Direct  business  taxes 
Sb — Business  saving 
S' — Gross  saving 
Sp' — Gross  private  saving 
S — Net  saving 
G — Government  purchases 
Sg — Government  saving  (surplus  or 
deficit) 

From  the  product  approach,  we  have 


Ti — Indirect  taxes 
T'- — Gross  taxes 
T — Net  taxes 

Tr — Government  transfer  payments 
V — Gross  investment 
I — Net  investment 
Id — Net  domestic  investment 
I) — Net  foreign  investment 


(using  I960  figures) : 


(16. A. 1)  GNP  =  C+T  +  G, 

504.4  =  328.9  +  75-4  +  100.1  . 


The  income  generation  side  gives  us: 

(16. A. 2)  GNP  =  Wp  +  Tb  +  St  +  Ti  +  CCA  , 

504.4  =  383.8  +  22.3  +  8.6  +  45.6  +  43.1  . 

When  we  examine  how  income  is  used  we  observe  that  income  is  either 
spent  for  goods  and  services,  saved,  or  used  to  pay  taxes.  Therefore,  we  have: 

(16. A. 3)  Wv  =  C  +  Sv  +  Tp  —  Tr  . 

Identity  (16.A.2)  then  becomes: 

(16.  A. 4)  GNP  =  C  -f-  Sp  4~  Tp  4-  Tb  4~  Sb  4~  Ti  4-  CCA  —  Tr  . 

Gross  investment  is  given  as 

(16.A.5)  I'  =  Id  +  1/  +  CCA  . 

Substituting  this  in  ( 16.A.1 ) ,  gives  us 

(16.  A. 6)  GNP  =  C-\~G-\~  Id  1/ ~\r  CCA  . 

Setting  Identity  (16.A.4)  equal  to  Identity  (16.A.6)  (since  they  are  both 
GNP),  and  subtracting  C  from  both  sides  gives  us: 

(16.  A. 7)  Sp  4~  Sb  4~  CCA  -f-  Tp  4-  Tb  4~  Ti  —  Tr  =  G  4”  Id  4~  If  4~  CCA  , 

22.9  +  8.6  +  43.1  4-  71.1  +  22.3  +  45.6  -  39.1  =  100.1  +  29.3 

+  3.0  4-  43.1  , 

that  is,  gross  private  saving  plus  net  taxes  is  identical  to  government  spending 
plus  gross  investment. 

Government  saving  is  equal  to  net  government  receipts  minus  expendi¬ 
tures,  or 

(16. A. 8)  S„  =  (Tp  +Tb+  Ti  —  Tr)  —  G  , 

1.9  =  71.1  +  22.3  +  45-6  -  39.1  -  100.1  . 

Substituting  Identity  (16.A.8)  into  Identity  (16.A.7),  shows  that  in  na¬ 
tional  income  accounting  gross  savings  is  defined  to  be  equal  to  gross  investment: 

(16. A. 9)  Sp  4~  Sb  4”  Sg  4~  CCA  =  Id  4~  If  4~  CCA  , 

22.9  4-  8.6  4*  1-9  +  43.1  =  29-3  4-  3-0  4-  43.1  . 
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If  we  then  subtract  the  capital  consumption  allowances  from  gross  saving  and 
gross  investment,  we  observe  that  net  saving  is  identical  to  net  investment: 

(16. A. 10)  Sp  -f-  Sb  +  S0  =  Id  +  If  , 

22.9  +  8.6  +  1.9  =  29-3  +  3-0  . 

Furthermore,  net  national  product  (national  income)  is  equal  to  gross 
national  product  minus  the  capital  consumption  allowances: 

(16. A. 11)  Y  =  GNP  -  CCA  , 

461.3  =  504.4  -  43.1  . 

Let  net  taxes,  T ,  be  defined  as: 

(16.  A. 12)  T^Tp+Tt+Ti-Tr, 

99.9  =  71.1  +  22.3  +  45-6  -  39.1  . 

Then  disposable  income  is  given  as: 

(16.  A. 13)  Yd=Y-T, 

361.4  =  461.3  -  99.9  . 

Since  we  have  used  the  figures  as  reported  in  the  July,  1961  issue  of  the 
Survey  of  Current  Business,  the  two  sides  of  the  identity  are  not  always  equal 
because  of  the  presence  of  a  statistical  discrepancy  and  rounding  errors. 


QUESTIONS  AND  EXERCISES 


1.  "The  gross  national  product  does  not  include  all  goods  produced.”  Explain. 

2.  How  are  disposable  income,  net  national  product,  and  gross  national  product 
related? 

3.  Discuss  the  difference  between  money  income  and  real  income.  If  the  value  of 
the  dollar  changes,  how  can  we  utilize  national  income  statistics  when  we 
wish  to  compare  the  amounts  of  goods  and  services  available  to  the  economy 
at  different  points  in  time? 

4.  The  price  index  for  the  following  years  is: 


1929 

1933 

1943 

1947 

1953 

1956 

1958 

I960 


70.0 

54.0 

77.3 

100.0 

119.0 

124.9 

133.4 

137.8 


Calculate  the  gross  national  product  in  1947  prices,  for  years  given  in  Table 
16-5.  Compare  the  change  in  real  GNP  with  money  GNP  from  1929-1933. 


1929-1960. 


5.  By  suitably  combining  the  appropriate  figures  listed  below,  calculate  the  fol¬ 
lowing: 

a)  GNP 

b)  NNP,  y 

c)  Disposable  income,  Ya 
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d)  Gross  investment,  V 

e)  Net  investment,  I 

f )  Gross  savings,  S' 

g )  Net  savings,  S 

all  in  billions  of  dollars. 

1.  Personal  expenditures  on  durable  goods .  35 

2.  New  construction .  34 

3.  Personal  savings .  18 

4.  Net  foreign  investment .  3 

5.  Government  transfers .  18 

6.  Personal  expenditures  on  services . 100 

7.  Net  change  in  business  inventories .  4 

8.  Undistributed  corporate  profits .  8 

9.  Indirect  business  taxes .  35 

10.  Producers’  purchases  of  durable  equipment .  30 

11.  Contributions  to  social  security .  14 

12.  Capital  consumption  allowances .  35 

13.  Personal  taxes .  40 

14.  Personal  expenditures  on  nondurable  goods . 135 

15-  Corporate  profits  tax  liability .  23 

16.  Federal  government  purchases  of  goods  and  services .  50 

17.  State  and  local  government  purchases  of  goods  and  services .  34 

6.  Bring  the  tables  "Gross  National  Product”  (Table  16 — 5 )  and  "Uses  of  Na¬ 
tional  Output”  (Table  16-4)  up  to  date. 


Chapter 

17 


CONSUMPTION,  SAVING, 
AND  THE  MULTIPLIER 


In  the  preceding  chapter  we  developed  the  concept  of 
national  income  and  its  important  components:  investment,  saving,  con¬ 
sumption,  government  purchases  of  goods  and  services,  and  tax  receipts. 
Our  next  task  will  be  to  show  how  these  aggregate  variables  are  related 
through  the  behavior  of  households  in  adjusting  their  consumption  ex¬ 
penditures,  businesses  in  deciding  how  much  to  spend  on  investment 
goods,  and  both  households  and  businesses  in  adjusting  their  holdings  of 
money.  A  discussion  of  the  economic  influence  of  governmental  activities 
will  be  postponed,  for  the  moment.  Our  purpose  now  is  to  go  beyond  the 
anatomy  of  national  income  to  see  what  determines  the  level  of  the 
national  income  at  any  point  in  time,  and  what  causes  it  to  rise  or  fall. 
This  chapter  deals  with  the  relationship  between  consumption  and  in¬ 
come,  or  what  is  technically  called  the  consumption  function,  its  charac¬ 
teristics,  and  its  objective  and  subjective  determinants.  The  functional 
relationship  between  consumption  and  income  is  considered  as  one 
of  the  strategic  relationships  affecting  the  economic  behavior  of  the 
economy  as  a  whole.  In  this  analysis  the  stress  is  placed  upon  the  level 
of  income  as  determined  by  the  interaction  of  the  forces  influencing 
saving  and  investment. 

As  a  first  step  in  explaining  the  determinants  of  the  equilibrium 
level  of  income  we  will  abstract  from  the  effects  of  government,  that 
is,  we  will  be  studying  an  economic  system  in  which  both  tax  receipts 
and  government  expenditures  are  equal  to  zero  (i.e.,  T  =  G  =  0). 
After  we  have  explored  this  first  approximation  to  the  economic  system 
in  this  and  in  the  next  chapter,  we  will  introduce  and  take  account  of 
the  effect  of  taxes  and  government  expenditure  on  the  levels  of  income 
and  employment.  We  will  also  discuss  the  various  ways  in  which  gov¬ 
ernment,  through  fiscal  and  monetary  policy,  can  affect  the  level  of  in¬ 
come  and  employment.  You  will  notice  that  we  are  also  leaving  out  of 
the  account  at  present  the  effects  of  international  trade,  that  is,  we  are 
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considering  what  is  called  a  closed  system — an  economy  in  which  the 
trading,  production,  and  consumption  are  all  undertaken  within  the  sys¬ 
tem.  The  effects  of  international  trade  on  the  domestic  level  of  income 
and  employment  will  be  considered  later. 

17.1.  The  Individual  Propensity  to  Consume 

In  the  simplified  national  income  accounting  in  the  last  chapter 
we  said  that  the  net  national  product  minus  net  taxes  was  equal  to  dis¬ 
posable  income.  In  our  present  model,  since  T  =  G  =  0,  NNP  =  Yd) 
where  Yd  is  disposable  income.  We  have  the  following  identity 

(17.1)  Yd  =  C+  S  ^  C+  I . 

This  says  that  disposable  income  can  be  divided  into  spending  on  con¬ 
sumer  goods  and  saving;  and,  in  product  terms,  the  value  of  the  product 
produced  by  the  recipients  of  this  disposable  income  can  be  divided  into 
consumption  goods  and  investment  goods.  For  the  moment  we  shall 
ignore  the  factors  determining  the  volume  of  investment  (they  will  be 
considered  in  the  following  chapter)  and  concentrate  on  consumption. 
We  want  to  discover  what  it  is  that  determines  the  amount  of  money 
which  a  community  spends  on  consumption  goods. 

Now,  the  volume  of  consumption  in  a  country  clearly  depends  on 
the  consumption  decisions  of  individual  members  of  the  community. 
The  sum  total  of  the  amounts  which  separate  individuals  spend  on  con¬ 
sumption  is  the  amount  spent  by  the  community  as  a  whole.  This  may 
sound  obvious,  but  it  is  desirable  not  to  overlook  the  importance  of 
these  individual  decisions. 

For  the  individual  family,  income  appears  to  be  the  most  impor¬ 
tant  single  determinant  of  consumption  and  saving.  As  disposable 
income  increases,  a  family’s  consumption  also  increases,  but  not  by 
as  much  as  in  the  increase  in  disposable  income.  The  validity  of  this 
relationship  is  substantiated  by  personal  experience  and  by  consump¬ 
tion  and  income  statistics.  For  example,  consider  the  1953  family  data 
in  Table  17—1. 

The  relationship  between  disposable  income  and  consumption, 
which  is  called  the  propensity  to  consume,  or  the  consumption  function 
[c  =  c(yd)}1  may  be  represented  very  clearly  graphically.  If  values 
for  disposable  income  (yd)  are  plotted  along  the  horizontal  axis,  con¬ 
sumption  (c),  and  savings  (j),  along  the  vertical  axis,  the  line  which 

1  As  pointed  out  in  Chapter  1,  c(yd)  is  read  as  c  of  yd,  not  as  c  times  yd.  This 
method  of  notation  is  used  to  indicate  that  consumption  is  some  function  of  disposable 
income,  but  the  exact  form  of  the  function  is  not  given.  We  are  using  lower  case  letters  to 
indicate  family  data. 
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relates  consumption  and  income  represents  the  consumption  schedule 
or  the  propensity  to  consume  c  —  c(yd).  The  data  given  in  Table  17—1 
are  plotted  in  Figure  17—1. 

In  Figure  17—1,  the  45°  line  traces  out  what  the  consumption 
function  would  look  like  if  all  of  the  family’s  disposable  income  were 
used  for  consumption  purposes;  i.e.,  consumption  spending,  measured 
from  the  origin  on  the  vertical  axis,  is  exactly  equal  to  the  associated  dis¬ 
posable  income,  measured  from  the  origin  on  the  horizontal  axis.  The 
position  of  the  consumption  function  with  reference  to  the  45  °  line  im- 


TABLE  17-1 


Disposable  Income,  Consumption,  and  Savings* 


yd 

Disposable 
Income 
( After  Taxes ) 

c  =  c(y, i) 
Consumption 
Expenditures 

s  =  yd  —  c(yd) 

Net  Savings 

$1,000 

$1,100 

-$100 

2,000 

2.050 

-  50 

3,000 

3,000 

0 

4,000 

3,900 

100 

5,000 

4,780 

220 

6,000 

5,650 

350 

7,000 

6,500 

500 

8,000 

7,300 

700 

*  Adapted  from  projections  of  the  1950  Bureau  of  Labor  Statistics 
Survey.  For  the  projections  see  “The  Consumer  Markets,  1954-59,”  Fortune, 
August,  1954. 


mediately  shows  whether  or  not  the  family  has  positive  or  negative  sav¬ 
ing.  If  the  consumption  function  lies  above  the  45°  line,  it  means  that 
the  family  is  spending  more  on  consumption  that  its  disposable  income 
and  its  dissaving  is  equal  to  the  difference  between  the  consumption 
function  and  the  45°  line.  Similarly,  if  the  family’s  consumption  func¬ 
tion  lies  below  the  45  0  line  it  means  that  the  family  has  positive  sav¬ 
ings,  it  is  spending  less  on  consumption  that  the  whole  of  its  disposable 
income.  Again,  the  amount  of  current  savings  is  measured  by  the  differ¬ 
ence  between  the  consumption  function  and  the  45°  line.  Where  the 
two  lines  meet,  the  family’s  saving  is  zero. 

From  this  relationship  between  the  consumption  function  and  the 
45  °  reference  line  we  can  derive  another  function — the  saving  function, 
which  is  equal  to  disposable  income  minus  the  consumption  function, 
s  =  yd  —  c(yd) .  The  savings  function  in  Figure  17-1  thus  intersects  the 
a:  axis  at  the  level  of  disposable  income  at  which  the  family  has  zero 
savings.  The  vertical  distance  in  Figure  17—1  between  the  s  curve  and 
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FIGURE  17-1 

Consumption  and  Savings  Functions 
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the  disposable  income  axis  ( x  axis)  is  exactly  the  same  as  the  distance 
between  the  consumption  function  and  the  45°  reference  line. 

1 7.2.  The  Marginal  Propensity  to  Consume 

It  is  a  common  observation  that  as  an  individual’s  income  rises, 
he  usually  spends  a  part  of  the  increase  for  consumption  and  saves 
part.  When  we  explain  the  determination  of  the  level  of  national  in¬ 
come  we  will  attach  much  importance  to  the  extra  amount  spent  on  con¬ 
sumption  if  an  individual  receives  an  increase  in  income.  This  idea 
or  concept  has  been  termed  the  marginal  propensity  to  consume.  The 
data  in  Table  17—1  has  been  used  to  construct  Table  17—2,  which  in¬ 
cludes  the  marginal  propensity  to  consume.  Disposable  income  is  given 
in  Column  1,  and  the  accompanying  consumption  is  shown  in  Column 
2.  As  income  increases  from  $1,000  to  $2,000,  consumption  rises  from 
$1,100  to  $2,050.  The  increase  in  income  is  $1,000  and  the  increase 
in  consumption  is  $950,  therefore  the  additional  consumption  is  .95 
of  the  additional  income.  The  marginal  propensity  to  consume  is  there- 
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TABLE  17-2 


The  Marginal  Propensities  at  Various  Income  Levels 


MPC 


A 

yd 

$1,000 

O 

o 

Ac/  Ayd 

1  .  950 

S 

-$100 

B 

2,000 

2,05o| 

1000  '  5 
,  950 

-  50 

C 

3,000 

3,000 

1000 
{  t  900 

0 

D 

4,000 

3,900' 

1000 

880 

l  ,  “  oo 

100 

E 

5,000 

4,780 ' 

1000 

i  ,  870  _  ^ 

220 

F 

6,000 

5,650; 

1  1000 
l _ ,  850  -  85 

350 

G 

7,000 

6,500; 

f  1000 

1  ,  800  _  „ 

500 

H 

8,000 

7,300' 

|  1020 

700 

MPS 
As/  A jd 


50 

1000 

_5°_ 

1000 

100 

1000 

120 

Tooo 

130 

1000 

150 

1000 

200 

Tooo 


.05 

.05 

.1 

.12 

.13 

.15 

.2 


fore  .95  when  income  rises  from  $1,000  to  $2,000.  We  notice  that  as 
the  level  of  income  rises  the  marginal  propensity  to  consume  decreases, 
from  .95  to  .8  in  Table  17-2. 


17.3.  The  Marginal  Propensity  to  Save 

An  individual’s  income  is  divided  between  consumption  and  sav¬ 
ing.  In  the  same  manner  any  increase  in  income  an  individual  receives 
is  either  consumed  or  saved.  Therefore  we  find  another  concept  which 
relates  changes  in  income  and  changes  in  saving — the  marginal  propen¬ 
sity  to  save.  Because  an  increase  in  income  is  either  consumed  or  saved, 
the  marginal  propensity  to  consume  plus  the  marginal  propensity  to 
save  always  add  up  to  1.  In  geometrical  terms  the  marginal  propensity 
to  consume  is  the  slope  of  the  consumption  function  in  Figure  17-1, 
and  the  marginal  propensity  to  save  is  the  slope  of  the  savings  function 
in  Figure  17—1.  Notice  that  at  point  A,  Table  17—2,  where  the  individ¬ 
ual  has  an  income  of  $1,000,  and  spends  more  than  his  income  on  con¬ 
sumption,  the  marginal  propensity  to  consume  is  less  than  1.  This  means 
that  while  the  individual  spends  more  than  his  total  income  on  con¬ 
sumption,  if  this  same  individual  receives  an  increase  in  income  he  will 
not  spend  all  of  this  increase  in  income  on  consumption. 

17.4.  The  Aggregate  Propensity  to  Consume 

To  study  what  determines  national  income,  we  are  not  so  much 
interested  in  individual  behavior  as  in  the  behavior  of  the  whole  com¬ 
munity,  but  the  same  principles  that  apply  to  individuals  will  apply  to 
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the  aggregate  community.  Aggregate  income  is  not  the  only  factor  de¬ 
termining  aggregate  consumption,  but  it  does  appear  to  be  one  of  the 
most  important.  We  will  assume  that  consumption  behavior  is  such  that 
a  definite  and  fairly  stable  functional  relationship  exists  between  a  com¬ 
munity’s  disposable  income  and  the  amount  the  community  spends  on 
consumption.  Thus  we  have,  for  the  community  as  a  whole, 

(17.2)  C  =  C(Yd)  , 

where  C  represents  the  functional  relationship  between  disposable  in¬ 
come  and  consumption. 

The  data  presented  diagrammatically  in  Figure  17—2  illustrates  the 


FIGURE  17-2 


Aggregate  Disposable  Income  and  Consumption, 
U.S.,  1929-1960 
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very  close  relationship  that  has  existed  between  consumption  and  dis¬ 
posable  income  in  the  United  States  during  the  period  1929—1960. 

17.5.  The  Schedule  of  the  Propensity  to  Consume 

Since  consumption  is  a  function  of  disposable  income,  it  follows 
that  one  can  construct  a  schedule  (the  propensity  to  consume)  showing 
how  much  will  be  consumed  at  various  levels  of  disposable  income.  We 
are  here  assuming  that  it  is  a  stable  schedule  over  some  time  period. 
In  Table  17-3  the  first  column  records  various  possible  levels  of  dis¬ 
posable  income  (Y d)  and  the  second  column  refers  to  various  amounts 
of  consumption  expenditure  out  of  current  disposable  income  ( C ) .  The 
whole  schedule  relating  various  amounts  of  disposable  income  and 
consumption  is  called  the  propensity  to  consume  or  simply  the  con- 

TABLE  17-3 

Consumption  Schedule 
(In  Billions  of  Dollars) 

Disposable  Income  Yd  ConsumptionC  =  C(Yi) 

50  60 

100  100 

150  140 

200  180 

250  220 

300  260 

350  300 

sumption  function.  There  are  a  number  of  assumptions  we  can  make 
about  the  shape  and  the  nature  of  the  schedule  of  the  propensity  to 
consume  of  a  modern  community  that  appear  to  be  rather  realistic. 

First,  it  is  reasonable  to  suppose  that  as  a  community’s  income 
rises  its  consumption  will  rise  too.  We  can  suppose,  further,  on  good 
ground,  that  if  income  rises  by  a  given  absolute  amount,  say  $1,000, 
consumption  will  rise  by  a  smaller  absolute  amount,  that  is,  when  in¬ 
come  increases  consumption  will  increase  too,  but  not,  as  a  rule,  by  so 
much  as  income  has  increased. 

This  may  be  put  mathematically;  where  dY d  represents  a  very 
small  increase  in  income,  and  dC  represents  the  resulting  increase  in 
'  consumption,  then  dC/dYa  will  be  positive  but  less  than  1,  that  is 
1  dC/dYd  3>  0.  dC/dYd  is  known  as  the  community  "marginal 
propensity  to  consume.”  It  shows  the  change  in  the  community’s  con¬ 
sumption  with  respect  to  a  very  small  change  in  the  community’s  dis¬ 
posable  income.  Since  aggregate  savings  equals  disposable  income 
minus  consumption,  we  have 

(17.3)  S  =  Yd  -  C , 
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and  dS/dYa  =  1  —  dC/dYd  is  the  community  marginal  propensity  to 
save,  as  the  change  in  aggregate  income  is  either  consumed  or  saved 
and  what  is  saved  is  the  remainder. 

Thus  we  can  illustrate  both  the  aggregate  propensity  to  consume 
and  the  aggregate  propensity  to  save  on  the  same  diagram.  Figure  17—3 


FIGURE  17-3 

Aggregate  Consumption  and  Savings  Functions 


shows  in  diagrammatic  form  the  consumption  schedule  of  Table  17—3. 
Aggregate  savings  and  consumption  are  measured  vertically  and  dis¬ 
posable  income  is  measured  horizontally.  The  45  °  reference  line  indi¬ 
cates  what  the  aggregate  consumption  function  would  look  like  if,  in 
the  aggregate,  disposable  income  were  completely  used  to  purchase  con¬ 
sumption  goods,  leaving  a  zero  level  of  savings.  The  distance  between 
the  consumption  function,  at  any  given  level  of  disposable  income,  and 
the  45°  line  represents  aggregate  savings.  Many  attempts  have  been 
made  statistically  to  find  the  precise  form  of  the  consumption  function. 


264  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


These  studies  indicate  that  many  factors  in  addition  to  income  affect 
the  level  of  consumption.  However,  at  present  we  shall  consider  only 
the  relationship  between  income  and  consumption,  leaving  other  possi¬ 
ble  variables  for  later  inclusion  in  the  analysis.  Specifically,  we  shall 
take  the  consumption  function  to  be  of  the  form 

(17.4)  C  =  a  - b  bY d  . 

On  this  simplifying  assumption,  consumption  is  a  linear  function  of 
disposable  income.  This  explains  the  constant  slope  of  the  consumption 
curve  in  Figure  17—3.  The  consumption  curve  slopes  upward  to  the 
right,  indicating  that  consumption  increases  as  disposable  income  in¬ 
creases.  At  the  point  A',  where  the  consumption  curve  intersects  the 
45°  line,  savings  equal  zero,  and  the  community  consumes  exactly  its 
entire  disposable  income. 

In  Table  17-3,  this  break-even  point  occurs  where  disposable  in¬ 
come  is  equal  to  $100  billion.  At  levels  of  income  lower  than  $100 
billion  the  community  has  negative  savings,  but  it  has  positive  savings 
at  levels  of  disposable  income  greater  than  $100  billion.  The  savings 
curve,  in  the  lower  part  of  Figure  17-3  is  simply  the  complement  of 
the  consumption  curve,  inasmuch  as  savings  equals  disposable  income 
minus  consumption. 

The  form  of  the  consumption  function  we  have  employed  in 
Figure  17—3  (a  sraight  line:  C  =  a  +  bY d)  embodies  the  assumption 
that  every  addition  to  income  involves  a  constant  addition  to  consump¬ 
tion.  The  marginal  propensity  to  consume,  dC/dY  d,  is  a  constant  and 
equal  to  b  in  our  example.  If  we  had  chosen  a  nonlinear  consumption 
function  the  marginal  propensity  to  consume  would  not  have  been 
constant.  We  will  return  to  the  marginal  propensity  to  consume  again 
when  we  investigate  the  change  in  the  level  of  income  which  occurs 
in  response  to  a  change  in  investment. 

For  other  problems  we  might  be  interested  in  another  attribute 
of  the  consumption  function,  the  average  propensity  to  consume.  The 
average  propensity  to  consume  is  defined  as  the  ratio  of  consumption 
expenditure  to  disposable  income,  C/Yd,  for  any  level  of  disposable  in¬ 
come.  In  Table  17—3,  if  Yd  is  equal  to  $100  billion,  consumption  is 
also  equal  to  $100  billion;  C/Y d  equals  1.  If  Yd  equals  $200  billion,  C 
is  $180  billion,  and  C/Y d  is  .9,  etc.  We  notice  that  the  proportion  of 
income  spent  on  consumption  decreases  as  community  disposable  in¬ 
come  rises,  while  the  proportion  of  disposable  income  saved  increases 
as  the  level  of  income  increases. 
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17.6.  Determinants  of  the  Propensity  to  Consume 

We  have  ignored  other  factors,  apart  from  the  size  of  aggregate 
disposable  income,  which  may  affect  the  community  propensity  to 
consume.  We  have  taken  the  propensity  to  consume  as  a  schedule  of 
the  various  amounts  that  consumers  as  a  whole  will  spend  on  consump¬ 
tion  goods  for  a  corresponding  schedule  of  disposable  incomes,  at  a 
given  time  and  over  a  given  period,  say  one  year.  We  have  abstracted 
from  other  factors  which  may  affect  the  amount  a  community  will 
spend  on  consumption,  such  as  price  changes,  actual  and  expected. 

If  community  expectations  are  that  prices  will  rise,  this  expecta¬ 
tion  will  tend  to  raise  the  proportion  of  income  spent  for  consumption, 
since  the  quantity  of  goods  that  a  dollar  will  buy  will  be  less  in  the 
future  than  in  the  present.  Thus  the  propensity  to  consume  line  will 
shift  upwards.  For  our  simplified  consumption  function,  this  means 
that  a  will  increase  and  perhaps  b  will  also  increase.  The  reverse  will 
occur  if  community  expectations  are  that  prices  will  fall. 

17.7.  Tastes  and  Habits 

Normally  we  assume  that  the  ultimate  goal  of  consumption  is  to 
provide  satisfaction  to  the  consumer.  On  this  basis  one  might  well 
imagine  that  we  should  include  some  measure  of  satisfaction  in  our 
formulation  of  the  consumption  function.  However,  as  yet,  we  do  not 
have  a  simple  measure  of  taste.  Furthermore,  we  generally  assume  that 
consumers’  tastes  do  not  change  radically  from  year  to  year  and  there¬ 
for  appear  as  a  constant  factor  in  the  consumption  function.  If  com¬ 
munity  attitudes  toward  thrift  do  change,  the  consumption  function  will 
shift  upward  or  downward  depending  on  whether  the  community  is 
becoming  less  or  more  thrifty. 

17.8.  The  Distribution  of  Income 

As  we  pointed  out,  the  community  consumption  schedule  is  in 
some  sense  an  aggregation  of  the  individual  schedules.  If  all  consumers 
had  exactly  the  same  marginal  propensity  to  consume,  the  distribution 
of  income  would  be  unimportant;  but  as  long  as  we  think  people  at 
different  levels  of  income  do  have  different  marginal  propensities  to 
consume,  the  distribution  of  income  will  affect  the  community  con¬ 
sumption  function.  The  position  of  the  consumption  function  presup¬ 
poses  a  given  distribution  of  income.  A  change  in  the  distribution  of 
income  toward  greater  equality  will  tend  to  raise  the  propensity  to  con- 


266  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


sume  of  the  community  as  a  whole.  If  a  rich  man’s  marginal  propensity 
to  consume  is  lower  than  that  of  a  poor  man,  then  a  redistribution  of 
income  that  shifts  income  from  the  rich  man  to  the  poor  may  be  ex¬ 
pected  to  raise  the  total  level  of  consumption  expenditure  in  the  com¬ 
munity. 

For  example,  let  us  assume  there  is  a  community  of  100  persons, 
50  of  whom  have  incomes  of  $8,000  each  and  the  other  50  have  in¬ 
comes  of  $2,000  each.  Further,  let  us  assume  that  Tables  17—1  and 
17—2  describe  the  relationship  between  disposable  income  and  con¬ 
sumption  for  each  of  the  individuals.  Under  these  conditions  total  in¬ 
come  is  $500,000,  with  $46 7,500  used  for  consumption  purposes  and 
$32,500  saved.  Now  let  us  assume  the  aggregate  income  is  redistributed 
so  that  each  individual  will  have  the  same  income,  $5,000.  Table  17—1 
tells  us  that  each  person  will  now  save  $220,  so  aggregate  saving  will 
fall  to  $22,000  and  aggregate  consumption  will  rise  to  $478,000,  in 
our  hypothetical  community.  Thus  the  redistribution  of  income  in  our 
example  raised  the  aggregate  propensity  to  consume. 

However,  there  appears  to  be  less  variation  in  the  marginal  pro¬ 
pensity  to  consume  than  in  the  average  propensity  to  consume  between 
people  in  the  upper  and  lower  income  brackets.  One  estimate  indicated 
that  if  all  consumers  in  the  United  States  had  the  average  income,  con¬ 
sumption  would  be  increased  by  about  4  per  cent. 

17.9.  Determination  of  the  Equilibrium  Level  of  Income 

We  are  now  prepared  to  pull  together  the  various  elements  that 
help  determine  the  equilibrium  level  of  national  income.  By  an  equi¬ 
librium  level  of  income  we  mean  a  level  of  income  such  that  there  is 
no  tendency  to  move  from  this  level,  once  it  is  attained,  unless  condi¬ 
tions  change.  Practically  all  modern  economists  agree  that  one  of  the 
most  important  factors  in  causing  income  and  employment  to  fluctuate 
is  investment.  This  is  based  on  the  belief  that  consumption  expenditures 
tend  to  be  a  much  more  stable  component  of  income  than  investment 
expenditures.  Indeed,  it  is  argued,  the  key  to  understanding  fluctuations 
in  income  and  employment  is  to  be  found  in  the  great  variability  of 
investment  expenditures. 

At  this  point,  however,  our  aim  is  much  more  modest.  In  this 
first  model  we  shall  investigate  the  determination  of  the  equilibrium 
income  in  a  purely  private  enterprise  economy,  an  economy  in  which 
the  government  neither  taxes  nor  spends,  where  the  distribution  of 
income  does  not  change,  tastes  are  given  and  unchanged,  and  the  price 
level  remains  constant.  This  is  a  model  of  a  very  simple  economy,  but 
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one  in  which  the  essential  forces  determining  the  level  of  income  can 
be  isolated.  Provisionally,  we  shall  also  assume  that  the  amount  of 
private  investment  is  given  and  unchanged,  that  is,  investment  is  con¬ 
stant  irrespective  of  the  level  of  income.  Later  on  we  shall  deal  specifi¬ 
cally  with  the  determinants  of  investment,  but  for  the  moment  we  shall 
hold  investment  constant  in  our  economic  system. 

In  order  to  find  the  equilibrium  level  of  income  under  the  above 
conditions,  let  us  restate  Equation  (17.1),  which  is  an  identity: 

(17.1)  Yd  =  C+I. 

We  now  substitute  on  the  right-hand  side  of  Equation  ( 17.1 )  the  value 
of  C  given  in  Equation  (17.4),  which  is  the  consumption  function,  a 
behavior  relation,  and  write  /  for  I,  since  we  have  assumed  the  amount 
of  private  investment  to  be  given  and  constant.  We  then  have: 

(17.5)  Yd  =  (a  +  bY, „)  +  I . 

Equation  ( 17.5  )  is  not  an  identity  but  is  based  on  the  behavior  implied 
in  the  consumption  function.  Then  if  we  subtract  bY d  from  both  sides 
of  Equation  ( 17.5 ) ,  we  obtain: 

(17.6)  Yd  -  bYd  =  a  +  I . 

Next  we  divide  both  sides  of  Equation  (17.6)  by  (1  —  b)  and  we  have: 

CL7.7)  Yd  =  ^-^(a  +  I). 

This  solution  of  the  equations  tells  us  what  the  equilibrium  level 
of  income  would  be  if  we  knew  the  given  level  of  investment  and  the 
numerical  value  of  the  constant  a  and  of  the  community’s  marginal 
propensity  to  consume,  b.  Using  the  consumption  schedule  in  Table 
17-3  and  assuming  the  given  I  to  be  $30  billion  we  can  construct  an 
arithmetical  example  of  the  determination  of  the  level  of  aggregate 
income. 

In  Table  17—4,  we  observe  the  equilibrium  level  of  income  is 
$250  billion,  that  is  Yd  =  250  =  C  +  Z  =  250.  This  is  the  only  level 
of  income  that  will  maintain  itself  unchanged,  where  the  sum  of  con¬ 
sumption  expenditure  plus  investment  add  up  to  the  total  of  disposable 
income.  A  study  of  Table  17—4  gives  us  an  understanding  of  the  process 
by  which  the  economy  reaches  the  equilibrium  level  of  income.  Suppose 
the  consumers,  in  the  aggregate,  expected  to  receive  an  income  of  $150 
billion.  With  this  level  of  income,  the  consumption  function  in  Table 
17—4  tells  us  that  the  individuals  together  would  spend  $140  billion 
for  consumption.  Added  to  this  $140  billion  consumption  expenditure 
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is  the  $30  billion  for  investment,  making  a  total  expenditure  of  $170 
billion  on  goods  and  services  during  the  period,  with  a  corresponding 
rise  in  the  level  of  income.  With  income  running  at  the  $170  billion 
level  the  expenditure  on  consumption  would  rise  since  the  previous  rate 
of  spending  was  based  on  a  lower  level  of  income.  Consumers  would 
prefer  to  consume  more  out  of  the  new,  higher  level  of  income.  The 
increased  consumption  would  in  turn  push  the  level  of  income  still 
higher,  with  this  process  of  expansion  continuing  until  income  reached 
a  level  of  $250  billion. 

However,  if  the  individuals  in  the  community  expected  a  level  of 
income  higher  than  the  equilibrium  level,  we  would  observe  the  op- 


TABLE  17-4 

Hypothetical  Income  Determination 
(In  Billions  of  Dollars) 


Y 

cm 

7 

C  +  7 

50 

60 

30 

90 

100 

100 

30 

130 

150 

140 

30 

170 

200 

180 

30 

210 

250 

220 

30 

250 

300 

260 

30 

290 

350 

300 

30 

330 

posite  adjustment,  viz.  contraction.  Suppose  the  members  of  the  econ¬ 
omy,  in  the  aggregate,  expected  total  income  to  be  $350  billion.  With 
this  rate  of  income  the  desired  rate  of  consumption  would  be  $300  bil¬ 
lion  per  period.  This  rate  of  consumption  plus  the  given  rate  of  invest¬ 
ment  of  $30  billion  would  give  a  total  rate  of  spending  on  goods  and 
services  of  $330  billion — thus  the  level  of  income  would  fall.  As  the 
level  of  income  fell,  the  desired  rate  of  expenditure  on  consumption 
would  also  decline  and  income  would  fall  again.  This  process  of  con¬ 
traction  would  continue  until  the  equilibrium  level  of  income  was 
reached,  where  Yd  =  C(  Y d)  +  I. 

This  process  is  shown  graphically  in  Figure  17—4.  In  the  upper 
part  of  Figure  17—4  we  have  added  the  given  amount  of  investment 
from  Table  17—4  to  the  consumption  function  of  Figure  17—3.  The 
equilibrium  level  of  income  is  found  where  income  equals  consumption 
plus  investment.  In  Figure  17—4  this  occurs  at  the  point  where  the  45  ° 
line  (along  which  income  equals  output)  intersects  the  C  +  7  line. 
Alternatively,  we  can  find  the  equilibrium  income  using  the  savings 
function  of  Figure  17—3.  In  the  lower  part  of  Figure  17—4  the  constant 
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FIGURE  17-4 
Equilibrium  Income 


amount  of  investment  is  constructed  as  a  straight  line  and  the  savings 
function  is  based  on  the  data  in  Table  17—4.  The  equilibrium  level  of 
income  is  given  by  the  intersection  of  the  savings  function  and  the 
investment  line.  At  this  rate  of  income,  the  desired  level  of  savings  is 
equal  to  the  rate  of  investment.  The  equilibrium  condition,  therefore,  is 

(17.8)  Yd  -  C(Yd)  =  I . 


17.10.  The  Equality  of  Savings  and  Investment 

The  desire  to  save  in  relation  to  income  and  the  desire  to  invest 
determine  the  equilibrium  level  of  income  for  the  economy  as  a  whole, 
just  as  the  desire  to  sell  and  the  desire  to  buy,  as  functions  of  price,  de¬ 
termine  the  equilibrium  price  of  a  good  or  service  in  a  market.  Let  us 
examine  the  relationship  between  savings  and  investment  and  the 
adjustment  function  involved. 
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We  recall  from  the  previous  chapter  that  actual  savings  and  actual 
investment  are  always  identically  equal,  Equation  ( 1 6.7 ) .  This  ac¬ 
counting  equality  of  savings  and  investment  follows  from  the  defini¬ 
tion  of  savings  as  equal  to  income  minus  consumption  expenditures  and 
of  investment  as  equal  to  net  national  product  minus  consumption 
goods.  Since  income  earned  is  equal  to  the  value  of  the  goods  produced 
and  the  amount  spent  on  consumption  is  equal  to  the  value  of  the  goods 
sold  for  consumption  purposes,  we  have  the  accounting  equality  of 
savings  and  investment.  This  accounting  identity  holds  good  regardless 
of  whether  the  economic  system  is  in  or  out  of  equilibrium.  If  there 
were  nothing  more  than  this  accounting  identity  of  savings  and  in¬ 
vestment  in  national  income  analysis,  the  relationship  between  savings 
and  investment  would  have  a  very  limited  role  to  play. 

Equation  (17.8)  is  more  than  an  accounting  identity  that  is  al¬ 
ways  true;  it  states  the  condition  that  must  be  satisfied  in  order  to 
reach  the  equilibrium  level  of  income,  that  is,  a  condition  characterized 
by  the  equality  of  planned  savings  and  investment  (as  opposed  to  actual 
savings,  which  may  deviate  from  the  desired  level ) .  The  functional 
equality  of  savings  and  investment  makes  use  of  the  functional  concept 
of  savings  (the  savings  function)  and  emphasizes  the  importance  of 
the  behavior  of  the  individuals  in  the  economic  system.  Thus  the  func¬ 
tional  equality  of  savings  and  investment  [as  expressed  in  Equation 
(17.8)]  means  that  individuals  react  to  income  variations  in  such  a 
way  that  their  desires  to  save  and  to  invest  (which  we  will  discuss  in 
the  following  chapter)  are  reconciled  in  the  working  out  of  their  re¬ 
actions  and  adjustments  to  income  changes.  In  our  present  simplified 
model,  the  functional  equality  of  savings  and  investment  is  the  final 
result  of  a  process  of  adjustment  among  savings,  investment,  and  in¬ 
come.  Let  us  examine  the  adjustment  process,  using  the  data  in  Table 
17-5. 

The  first  two  columns  of  Table  17—5  beginning  on  the  left,  make 
up  the  savings  function;  the  third  column  gives  the  value  of  investment, 
which  we  have  assumed  to  be  constant,  and  the  last  column  shows  the 
divergence  between  planned  savings  and  planned  investment,  at  various 
levels  of  income.  We  may  interpret  Table  17—5  as  follows.  If  the 
planned  amount  of  investment  exceeds  the  planned  amount  of  savings, 
at  a  given  level  of  income,  income  will  expand.  If  we  look  at  the  re¬ 
action  in  terms  of  the  circular  flow  of  income,  more  will  be  added  to 
the  income  stream  by  the  behavior  of  the  investors  than  will  be  de¬ 
ducted  from  the  income  stream  by  the  behavior  of  the  savers.  Income 
will  continue  to  change  until  the  divergence  has  been  eliminated.  In 
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Table  17—5  the  divergence  between  planned  investment  and  planned 
savings  is  equal  to  zero  when  income  is  equal  to  $250  billion.  In  the 
following  chapter,  when  we  analyze  the  general  equilibrium  of  income, 
consumption,  investment,  savings,  and  the  rate  of  interest,  we  will  use 
the  savings  function  rather  than  the  consumption  function  for  purposes 
of  convenience  only.  The  determination  of  the  equilibrium  level  of 
income  may  be  explained  in  terms  of  either  function. 

TABLE  17-5 


Income  Determination  Using  a  Savings  Function 
(In  Billions  of  Dollars) 


Yd 

S  =  Yd  -  C(Yd) 

/ 

/  -  S 

50 

-10 

30 

40 

100 

0 

30 

30 

150 

10 

30 

20 

200 

20 

30 

10 

250 

30 

30 

0 

300 

40 

30 

-10 

350 

50 

30 

-20 

17.11.  The  Investment  Multiplier 

The  importance  of  investment  is  emphasized  when  we  realize 
than  an  increase  in  private  investment,  given  the  consumption  function, 
will  cause  income  to  expand,  and  a  decrease  in  investment  will  cause  it 
to  contract.  This  should  not  appear  surprising,  since,  as  we  pointed 
out  earlier,  investment  is  one  part  of  total  output.  But  our  theory  of 
income  determination  gives  us  a  more  startling  result.  Income  analysis 
shows  that  increases  in  investment  can  give  rise  to  more  than  pro¬ 
portional  increases  in  income.  The  amplified  effect  of  investment  on 
income  is  called  the  "multiplier.” 

To  satisfy  yourself  that  a  given  increase  in  investment  causes  a 
larger  increase  in  income,  suppose  in  the  graphical  illustration  in  Figure 
17—4  that  the  given,  and  constant,  investment  increases  from  $30  bil¬ 
lion  to  $6 0  billion,  and  then  compute  the  resulting  increase  in  income. 

The  multiplier  shows  the  ratio  between  an  increase  in  equilibrium 
income  and  the  increase  in  investment  which  has  given  rise  to  it.  If  we 
employ  the  conventional  notation  using  dl  to  represent  a  given  increase 
in  investment  and  dY d  the  resultant  increase  in  income,  and  k  to  desig¬ 
nate  the  multiplier,  then  the  multiplier  is  defined  as 

(17.9)  k  =  thus,  dYd  =  kdl . 
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It  is  easy  to  show  that  the  value  of  the  multiplier  is  determined  by 
the  community’s  marginal  propensity  to  consume.  Consider  the  rela¬ 
tionship  Td  =  C  +  7,  where  C  is  a  function  of  income.  Then, 
I  —  Yd  —  C, 

dl  dC 

dYd  ~  1  dYd ' 

Therefore, 

ri710^  t  _  dYd _  1  _  1  1 

^  J  dl  1  -  dC_  1  -  MPC  MPS 

dYd 

In  terms  of  the  consumption  function  we  used  in  Equation  ( 17.7 ) 
to  determine  equilibrium  income,  we  have 

(17.11)  Yd  =  +  O  . 

Again  we  shall  use  dl  to  represent  a  change  in  investment  and  dY d  the 
corresponding  change  in  income.  As  we  increase  investment  from  7  to 
(7  +  dl),  income  will  increase  from  Yd  to  (Y  d  +  dY d)  .  Let  us  make 
this  substitution  in  equation  (17.11). 

(17.12)  Yd  +  dYd  =  -^—b  (a+  1+  dl')  . 

If  we  subtract  equation  (17.11)  from  equation  (17.12)  we  have 

(17.13)  dYd  =  T±r-bdI. 

From  this  we  see  that  dYd/dl  (the  multiplier  k )  depends  upon  the 
value  of  the  marginal  propensity  to  consume,  b,  for 

(17.14)  dYd/dl  =  ^—h- 

Thus,  the  larger  is  the  value  of  the  marginal  propensity  to  consume,  the 
larger  is  the  value  of  the  multiplier. 

We  should  remember,  however,  that  we  are  concerned  with  an 
economic  process  and  not  simply  an  algebraic  manipulation.  The  re¬ 
lationship  between  k  (the  multiplier)  and  the  marginal  propensity  to 
consume  can  be  derived  less  formally,  and  with  more  economic  meaning 
as  follows: 

a)  Suppose  businesses  decide  to  increase  their  investment  ex¬ 
penditures  by  some  increment,  say  A 7  billion  dollars.  This  money  will 
be  paid  out  for  construction  goods,  inventories,  equipment,  etc.  The 
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recipients  of  this  expenditure  will  have  their  incomes  increased  by 
Ai Y d  =  A /  billion  dollars.  That  is  if  A/  =  1,  there  will  be  a  $1  billion 
increase  in  incomes  when  this  money  is  paid  out  to  individuals. 

b)  If  the  aggregate  marginal  propensity  to  consume  (b)  or  AC/ 
A Yd  equals  80  per  cent,  then  on  the  average  we  would  expect  the  re¬ 
cipients  of  the  $1  billion  increase  in  income  to  spend  $0.8  billion  on 
consumer  goods,  and  to  increase  their  savings  by  $0.2  billion.  Thus  at 
the  second  round  the  recipients  of  this  $0.8  billion  increase  in  spending 
will  experience  an  increase  of  $0.8  billion  in  their  incomes.  At  the 
second  round  A 2Yd  =  $0.8  billion,  or  in  general  A-.Y  d  =  bAl. 

c)  These  people  will  then  spend,  on  the  average,  80  per  cent  of 
$0.8  billion,  that  is  80  per  cent  of  the  increase  in  their  incomes,  or  $0.64 
billion  (since  the  marginal  propensity  to  consume  or  b  was  taken  to  be 
equal  to  80  per  cent).  Thus  at  the  third  round  A:iYd  =  $0.64  billion, 
or  in  general  A 3Y  d  =  b~M. 

d)  This  process  continues,  tending  to  lead  to  a  cumulative  increase 
in  income  given  by 

A  Yd  =  Ai  Yd  +  A2  Yd  -p  A  sYd  +  .  .  . 

=  A I  +  bAI  +  HA  I  +  .  .  . 

=  AJ(1  +  b  +  b2  +  bz  +  .  .  .) 

The  multiplier  is  then 

,  AYd  1 
*  =  A 7  ~—b 

since 

Y~r-b  =  1  +  b  +  H  +  b3  +  .  .  . 

Even  with  the  simple  model  we  have  studied,  considerable  insight 
is  given  for  the  economic  implications  of  such  things  as  changes  in  a 
community’s  desire  to  save  or  fluctuations  in  the  rate  of  private  invest¬ 
ment.  In  this  chapter  we  took  investment  as  a  constant  and  fixed 
amount;  it  is  now  time  to  consider  investment  demanded,  the  subject 
of  the  following  chapter. 

17.12.  Government  Taxation  and  Expenditures 

Thus  far  in  our  discussion  of  the  determination  of  the  equilibrium 
level  of  income  we  have  assumed  that  the  economy  we  are  studying  is  a 
very  simple  one,  an  economy  in  which  the  government  neither  taxes 
nor  spends,  where  the  distribution  of  income  is  constant,  tastes  are 
given  and  unchanged,  the  price  level  is  constant,  and  business  saving 
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and  foreign  trade  is  negligible.  Provisionally,  we  have  also  assumed 
that  private  investment  is  a  given  and  unchanged  amount.  At  this  point 
we  wish  to  relax  these  assumptions  slightly  and  consider  the  impact  of 
government  expenditures  and  taxation  on  the  determination  of  the 
equilibrium  level  of  income. 

Under  these  conditions  income  will  be  earned  in  the  production  of 
goods  and  services  purchased  by  consumers,  investors,  and  the  govern¬ 
ment. 

(17.15)  Y  =  C+  I+G  . 

With  the  addition  of  government  taxation,  aggregate  income  will  be 
used  to  buy  consumption  goods  and  services,  part  of  income  will  be 
used  to  pay  taxes,  and  the  remainder  is  saved. 

(17.16)  Y=C+S+T. 

In  order  to  isolate  the  effects  of  government  expenditures  and  taxa¬ 
tion  on  the  equilibrium  level  of  income  in  the  simple  economy  we  are 
studying,  let  us  first  assume  that  government  expenditures  increase  from 
zero  to  some  positive  amount,  but  that  tax  receipts  remain  at  zero.  Then 
we  will  assume  that  tax  receipts  increase  from  zero  to  some  positive 
amount,  and  observe  what  happens  to  the  equilibrium  level  of  income 
in  each  case. 

In  order  to  find  the  equilibrium  level  of  income,  in  our  simple 
economy,  let  us  begin  with  Equation  ( 17.15) : 

(17.15)  Y=C+I+G. 

We  now  substitute  on  the  right-hand  side  of  the  equation  the  value  of  C 
given  earlier  in  Equation  (17.4)  and  write  I  for  I,  since  we  are  still 
assuming  that  the  amount  of  private  investment  is  a  given  constant.  We 
also  assume  that  G  is  given,  presumably  by  political  action  in  the  vari¬ 
ous  levels  of  government.  We  now  have: 

(17.17)  Y  =  (a  +  bYd-)+  1+  G. 

In  Chapter  16  we  pointed  out  that  disposable  income  is  equal  to  na¬ 
tional  income  minus  net  taxes, 

(16.2)  Yd  =  Y  —  T  ; 

therefore,  let  us  substitute  the  quantity  (Y  —  T)  for  Yd  in  Equation 

( 17.17 ) .  Then  if  we  subtract  the  quantity  bY  from  both  sides  of  Equa¬ 
tion  (17.17),  we  have: 
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Next  we  divide  both  sides  of  Equation  (17.18)  by  (1  —  b)  to  obtain: 

(17.19)  Y^y-^Ca-bT+I+G). 

This  solution  tells  us  what  the  equilibrium  level  of  income  would 
be  if  we  knew  the  given  level  of  investment,  the  numerical  value  of  the 
constant  a,  the  value  of  the  community’s  marginal  propensity  to  con¬ 
sume,  and  the  given  levels  of  government  expenditure  and  taxation.  In 
the  present  case  we  have  assumed  net  taxes  to  be  equal  to  zero,  so  the 
term  concerned  with  taxes,  bT,  drops  out,  givingus: 

(17.20)  y  =  ^-~o*  +  l+G). 

Using  the  consumption  schedule  and  assumed  level  of  investment 
given  in  Table  17—4  as  a  starting  point,  let  us  assume  that  government 
expenditures  are  given  as  $50  billion  per  year,  and  then  examine  what 
happens  to  the  hypothetical  level  of  income. 

TABLE  17-6 


Hypothetical  Income  Determination  ( G  added) 
(In  Billions  of  Dollars) 


Y 

cm 

/ 

G 

C  +  I  +  G 

50 

60 

30 

50 

140 

100 

100 

30 

50 

180 

150 

140 

30 

50 

220 

200 

180 

30 

50 

260 

250 

220 

30 

50 

300 

300 

260 

30 

50 

340 

350 

300 

30 

50 

380 

400 

340 

30 

50 

420 

450 

380 

30 

50 

460 

500 

420 

30 

50 

500 

550 

460 

30 

50 

540 

600 

500 

30 

50 

580 

650 

540 

30 

50 

620 

700 

580 

30 

50 

660 

We  observe  that  the  equilibrium  level  of  income  is  now  $500  bil¬ 
lion.  This  is  the  only  level  of  income  that  will  maintain  itself  un¬ 
changed,  period  after  period.  Previously,  we  pointed  out  in  Equation 
( 17.8)  that  the  equilibrium  condition  required  that  the  desired  rate  of 
savings  be  equal  to  the  rate  of  investment — taken  as  given.  With  the 
addition  of  government  expenditures  to  our  simple  model,  notice  that 
the  equilibrium  condition  has  also  been  altered.  In  equilibrium  we  ob¬ 
serve  that  Y  =  C(Yd)  +  7  +  G  .  In  our  simple  model,  aggregate  in- 
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come  is  equal  to  disposable  income,  as  we  have  assumed  taxes  are  equal 
to  zero;  therefore,  if  we  subtract  consumption  from  both  sides  of  the 
equation  we  have: 

(17.21)  Y  -  C(Yd)  =  I+G  . 

Now  the  desired  rate  of  savings  is  equal  to  investment  plus  government 
expenditures,  not  investment  only.  It  is  implicitly  assumed  in  this  case 


FIGURE  17-5 

Equilibrium  Income  ( G  added) 

45° 


that  the  government  finances  its  purchases  by  the  sale  of  bonds  to  the 
individuals.  Thus  savings  acts  as  an  offset  to  both  investment  and  gov¬ 
ernment  expenditures.  This  process  is  shown  graphically  in  Figure 
17-5. 

Instead  of  having  the  government  finance  its  purchases  by  the  sale 
of  bonds  to  the  general  public,  let  us  assume  that  taxes  are  levied  in  an 
amount  to  equal  government  expenditures,  that  is,  assume  that  T  =  $50 
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billion  in  our  simple  example.  The  result  of  adding  taxes  to  the  system 
is  presented  in  Table  17—7. 

The  equilibrium  level  of  income  has  now  shifted  to  $300  billion 
per  year.  We  observe  that  when  we  added  government  expenditure  to 
our  simple  model,  aggregate  income  increased,  but  when  we  added  gov¬ 
ernment  tax  receipts  to  the  model,  aggregate  income  was  reduced.  With 
the  addition  of  taxes,  the  equilibrium  condition  is  again  altered.  In- 

TABLE  17-7 


Hypothetical  Income  Determination  (With  positive  G  and  T) 
(In  Billions  of  Dollars) 


Y 

T 

C(Yd ) 

/ 

G 

C+/  +  C 

50 

50 

20 

30 

50 

100 

100 

50 

60 

30 

50 

140 

150 

50 

100 

30 

50 

180 

200 

50 

140 

30 

50 

220 

250 

50 

180 

30 

50 

260 

300 

50 

220 

30 

50 

300 

350 

50 

260 

30 

50 

340 

400 

50 

300 

30 

50 

380 

450 

50 

340 

30 

50 

420 

500 

50 

380 

30 

50 

460 

stead  of  requiring  that  desired  savings  be  equal  to  investment  plus  gov¬ 
ernment  spending,  we  now  observe  that  desired  saving  plus  taxes  must 
be  equal  to  investment  plus  government  expenditures,  that  is: 

(17.22)  Y  -  C(y„)  +  T  =  I  +  G  . 

In  our  example  we  assumed  that  both  taxes  and  government  expendi¬ 
tures  were  equal  to  $50  billion;  therefore,  desired  savings  and  invest¬ 
ment  were  equal.  If,  however,  the  government  had  either  a  deficit  or  a 
surplus,  savings  and  investment  would  not  be  equal  to  each  other. 

The  impact  of  the  government  will  be  explored  more  fully  after 
we  have  developed  the  general  equilibrium  of  investment,  consumption, 
income,  interest,  and  money,  but  even  with  this  simple  model  one  gains 
considerable  insight  to  the  effect  of  government  spending  and  taxing 
on  the  rest  of  the  economy. 

QUESTIONS  AND  EXERCISES 

1.  Aggregate  disposable  income  appears  to  be  a  very  important  determinant  of 
the  level  of  aggregate  consumption.  What  other  factors  might  also  influence 
the  aggregate  consumption  function? 

2.  If  the  aggregate  consumption  function  is  C  —  40  +  %  Y  and  the  level  of  in¬ 
vestment  is  given  at  $40  billion,  what  is  the  equilibrium  level  of  income? 
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a)  If  investment  increases  to  $45  billion,  what  is  the  equilibrium  level  of 
income? 

h)  If  investment  then  falls  to  $35  billion,  does  the  aggregate  level  of  income 
fall?  How  much? 

c )  Using  the  above  figures,  what  is  the  value  of  the  multiplier? 

3.  Using  the  consumption  function  C  —  40  +  4/5  Y,  derive  a  savings  function. 
Construct  a  savings  schedule  from  the  function.  Taking  investment  as  given 
and  equal  to  $40  billion,  use  the  savings  function  to  determine  the  equilibrium 
level  of  income. 

Assume  that  as  a  result  of  people  desiring  to  save  more  out  of  each 
dollar  the  consumption  function  becomes  C  —  40  +  3/4  Y.  What  happens  to 
the  equilibrium  level  of  income  (I  =  $40  billion)  ?  Did  the  shift  in  the  con¬ 
sumption  function  change  the  value  of  the  multiplier  from  what  it  was  in 
Problem  17.2? 

4.  Suppose  the  consumption  function  shifts  to  C  =  35  +  %  Y.  If  investment 
remains  at  $40  billion,  what  is  the  equilibrium  level  of  income?  Is  the  new 
level  higher  or  lower  than  in  Problem  17.2?  Than  in  the  last  part  of  Problem 
17.3?  Did  the  shift  of  the  consumption  function  alter  the  value  of  the  multi¬ 
plier?  Compare  with  Problem  17.3,  and  explain  the  results  you  observe. 

5.  The  multiplier  is  concerned  with  an  economic  process  and  is  not  simply  the 
result  of  an  algebraic  manipulation.  Explain  the  statement. 

6.  Suppose  that  every  person  in  an  economy  suddenly  decided  to  increase  their 
savings.  Would  aggregate  savings  increase?  Explain  your  answer. 

7.  In  Chapter  16  it  was  shown  that  actual  savings  and  actual  investment  are 
always  equal,  and  yet  in  Chapter  17  it  is  said  that  the  relationship  between 
savings  and  investment  determines  the  aggregate  level  of  income.  How  can 
this  be? 
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Chapter  j  OF  INVESTMENT, 

18  |  CONSUMPTION,  INCOME, 

!  INTEREST,  AND  MONEY 

In  the  preceding  chapter  we  examined  the  consumption 
and  savings  functions  and  the  determination  of  the  equilibrium  level  of 
income  on  the  basis  of  a  given  level  of  investment.  In  this  chapter  we 
shall  consider  another  component  of  aggregate  demand — private  in¬ 
vestment,  that  is,  the  demand  for  goods  to  be  used  to  further  produc¬ 
tion  and  not  as  final  goods  for  consumption  purposes.  In  the  previous 
chapter  we  showed  how  income  was  determined,  given  the  propensity 
to  consume  and  the  level  of  investment.  Now  we  ask,  "What  deter¬ 
mines  the  level  of  investment?”  The  rate  of  investment  spending,  /, 
is  an  extremely  volatile  variable  in  income  analysis,  and  it  is,  therefore, 
very  difficult  to  make  a  simple  postulate  concerning  the  determinates 
of  investment  which  will  yield  a  stable  functional  relationship  between 
investment,  I,  and  other  readily  measurable  variables.  First  we  shall 
consider  investment  activity  as  a  simple  independent  variable,  and 
then  as  a  function  of  the  rate  of  interest  and  the  expected  rate  of  profit. 
Then  we  shall  ask,  "What  determines  the  rate  of  interest?”  Finally  we 
shall  bring  the  various  economic  behavior  functions  we  have  examined 
together  into  a  basic  model  of  the  economic  system  and  study  the 
general  equilibrium  of  investment,  consumption,  income,  interest,  and 
money. 

18.1.  Autonomous  Investment 

Part  of  the  total  demand  for  investment  goods  does  not  seem  to 
be  dependent  upon  either  the  level  of  income  or  the  rate  of  interest  but 
rather  upon  such  factors  as  changes  in  technology  and  government 
policy.  Some  public  utility  investment,  investment  which  occurs  in  di¬ 
rect  response  to  inventions,  and  a  certain  amount  of  "long-range”  in¬ 
vestment  (such  as  research  and  development)  fits  in  this  category, 
which  we  term  "autonomous  investment.”  As  such,  autonomous  invest¬ 
ment  may  be  written 

(18.1)  1=1 
279 
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where  /  is  a  constant  given  by  technology  and  public  policy.  For  this 
part  of  the  investment  function  the  rate  of  investment  does  not  vary 
with  the  level  of  income  or  with  the  rate  of  interest.  Total  autonomous 
investment  remains  the  same  irrespective  of  what  happens  to  income 
or  the  rate  of  interest.  Figure  18-1  represents  such  autonomous  invest¬ 
ment. 

In  Figure  18—1,  disposable  income,  Y d  is  measured  on  the  hori¬ 
zontal  axis,  and  investment  (equal  to  autonomous  investment)  is  meas- 

FIGURE  18-1 


Autonomous  Investment 


ured  on  the  vertical  axis.  Since  autonomous  investment  does  not  vary 
with  the  level  of  income,  it  is  represented  by  a  horizontal  line  parallel¬ 
ing  the  income  axis.  Two  levels  of  autonomous  investment  are  repre¬ 
sented  in  Figure  18—1,  T  and  /L>.  A  movement  from  /)  to  /_» is  an  upward 
shift  of  the  autonomous  investment  function  representing  a  higher  rate 
of  autonomous  investment. 

If  we  again  assume  that  government  spending  is  zero,  aggregate 
demand  for  goods  and  services  will  consist  of  the  sum  of  consumer  buy¬ 
ing  and  investment  buying.  Thus  we  can  add  the  autonomous  invest¬ 
ment  function  (7)  to  the  consumption  function  C(Yd),  which  gives  us 
the  aggregate  demand  at  various  levels  of  income.  In  Figure  18—1  this 
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is  the  C(Yd )  +  Ix  line.  In  the  same  way  we  can  add  the  larger  invest¬ 
ment  represented  by  I2  to  C  ( Yd )  to  give  us  the  higher  level  of  aggre¬ 
gate  demand  C(Yd )  +  Z2.  For  purposes  of  income  determination  all  we 
would  need  to  introduce  into  Figure  18—1  would  be  the  45°  line  and 
the  equilibrium  level  of  income  would  be  given  by  the  intersection  of 
the  45°  line  and  the  appropriate  consumption  plus  investment  line  (as 
in  Figure  17—4  of  the  preceding  chapter),  depending  upon  the  level  of 
autonomous  investment  in  our  present  model.  While  this  simplified  eco¬ 
nomic  model,  with  only  autonomous  investment,  gives  very  little  insight 
into  the  normal  peacetime  economic  system,  it  is  very  applicable  in  a 
war  economy,  or  centrally  planned  economy,  in  which  the  level  of  in¬ 
vestment  is  conditioned  by  military  objectives  or  by  government  plan¬ 
ning. 

18.2.  The  Investment  Demand  Function 

The  variability  of  private  investment  is  linked  with  variation  in 
business  expectations  regarding  the  profitability  of  new  investment 
projects.  If  we  assume  that  the  state  of  business  expectations  is  constant, 
then  we  can  postulate  an  investment  demand  schedule  relating  private 
investment  with  the  rate  of  interest.  This  part  of  the  total  investment 
demand  schedule  has  been  called  the  marginal-efficiency-of-capital 
schedule.  With  the  rate  of  interest  taken  to  be  an  independent  variable, 
we  may  analyze  the  functional  relation  between  various  amounts  of  in¬ 
vestment  and  various  rates  of  interest. 

The  marginal  efficiency  of  capital  is  equivalent  to  what  business¬ 
men  call  the  expected  rate  of  profit  and  refers  to  the  expected  rate  of 
profit  of  a  new  capital  asset.  As  we  have  pointed  out  before,  investment 
refers  to  the  purchase  of  a  new  capital  asset  and  not  to  the  purchase  of 
a  stock  or  bond.  As  it  is  used  here,  the  word  "efficiency”  refers  to  the 
effectiveness  or  profitability  of  investment,  that  is,  the  rate  of  return 
over  cost.  The  word  marginal  is  used  to  mean  incremental  or  additional. 
Thus  the  marginal  efficiency  of  a  particular  kind  of  capital  asset  means 
the  highest  rate  of  return  over  cost  expected  from  an  additional  unit  of 
that  particular  kind  of  capital  asset.  In  the  same  manner  the  marginal 
efficiency  of  capital  in  general  is  the  highest  rate  of  return  over  cost  ex¬ 
pected  from  producing  a  marginal  or  additional  unit  of  the  most  profit¬ 
able  of  all  types  of  capital  assets. 

Looking  at  the  problem  of  the  determination  of  investment  in  the 
simplest  manner,  it  is  readily  apparent  that  a  businessman  might  be 
expected  to  make  any  investment  he  thinks  will  be  profitable.  But  how 
does  the  businessman  determine  this  profitability?  At  this  point  we  shall 
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examine  general  principles  only.  The  problem  of  the  profitability  of  in¬ 
vestment  for  the  individual  firm  has  been  discussed  earlier.1  Let  us 
consider  the  case  of  a  firm  trying  to  decide  whether  or  not  to  purchase  a 
certain  machine.  The  firm  can  expect  to  receive  certain  revenues  from 
the  use  of  the  machine  each  year  that  it  owns  the  machine.  Also,  the 
firm  will  incur  certain  expenses  in  connection  with  using  the  machine 
as  long  as  the  firm  owns  the  machine.  If  we  subtract  the  stream  of  costs 
from  the  stream  of  revenues,  we  have  a  stream  of  net  returns  received 
by  the  firm  for  the  use  of  the  machine. 

However,  the  stream  of  net  returns  received  by  the  firm  will  not 
be  all  profit.  It  is  obvious  that  the  firm  will  need  to  set  the  original  cost 
of  the  machine  against  the  stream  of  net  returns.  But,  is  this  all?  What 
of  the  financing  cost?  Further  consideration  of  the  problem  indicates 
that  the  stream  of  net  returns  must  also  cover  the  cost  of  financing  the 
original  purchase  of  the  machine.  This  is  very  clear  if  the  firm  borrows 
the  money  to  make  the  purchase.  In  this  case  the  firm  must  pay  interest 
until  the  loan  is  repaid,  and  clearly  this  is  a  charge  against  the  revenue 
created  by  the  use  of  the  machine. 

If,  however,  the  firm  does  not  borrow  the  money  but  uses  its  own 
money  to  finance  the  purchase  of  the  machine,  it  does  not  incur  interest 
charges,  but  it  does  incur  an  alternative  cost  in  that  the  firm  must  forego 
alternative  uses  of  the  money.  Instead  of  using  the  money  to  buy  a  ma¬ 
chine,  the  firm  could  make  a  loan  to  some  other  firm  and  receive  interest 
on  that  loan.  This  lost  interest,  then,  is  properly  a  charge  against  the 
stream  of  net  returns  when  the  firm  finances  its  own  investment. 

Assume  for  the  moment  that  the  firm  borrows  the  money  to  buy 
the  equipment.  We  can  then  ask  the  question,  "At  what  rate  of  interest 
could  the  firm  borrow  the  money  to  buy  the  equipment  and  still  break 
even?”  As  we  have  seen,  this  question  really  asks,  "What  rate  of 
interest  makes  the  present  value  of  the  stream  of  returns  equal  to  the 
purchase  price?”  Obviously  the  firm  will  not  buy  the  equipment  unless 
the  rate  of  yield  is  greater  than  the  interest  rate  it  has  to  pay  on  the 
money  it  borrows.  At  any  one  time  a  number  of  different  investment 
opportunities  are  open  to  a  firm  with  differing  rates  of  yield.  If  these 
varying  investment  opportunities  are  ranked  according  to  the  rate  of 
yield,  there  will  be  a  certain  amount  at  a  relatively  high  yield,  a  greater 
amount  at  a  lower  yield,  and  a  still  larger  amount  at  a  still  lower  rate 
of  yield.  If  we  plotted  these  investment  opportunities  with  the  rate  of 
yield  on  the  vertical  axis  and  the  amount  of  investment  on  the  horizon- 


1  See  Chapter  9. 
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tal  axis,  we  would  have  a  schedule  of  the  marginal  efficiency  of  capital 
for  the  individual  firm  concerned. 

The  volume  of  investment  varies  inversely  with  the  rate  of  return 
for  two  reasons.  First,  an  increased  amount  of  investment  in  a  certain 
kind  of  capital,  for  example  motels,  tends  to  reduce  the  rate  of  return, 
because  the  new  motels  will  have  to  compete  with  the  existing  motels 
for  customers.  We  know  from  our  earlier  supply  and  demand  analysis 
that  if  the  supply  of  any  good  is  increased,  given  the  demand  conditions, 
the  price  of  the  good  will  tend  to  fall.  This  is  true  for  the  services  of 
capital  goods  as  well  as  for  consumer  goods.  Thus,  increased  investment 
tends  to  increase  the  supply  of  the  particular  capital  good  (motels) 
with  a  consequent  tendency  for  the  price  of  the  output  produced  by  the 
capital  good  to  fall.  As  price  falls,  with  unchanged  cost  conditions,  the 
net  return  per  unit  of  capital  falls — that  is,  the  marginal  efficiency  of 
capital  falls.  Second,  the  marginal  efficiency  of  capital  may  fall  with  in¬ 
creased  investment  in  any  particular  capital  good,  since  the  increased 
output  of  the  capital  good,  say  motels,  may  increase  the  cost  of  produc¬ 
tion  of  motels,  which  would  reduce  the  stream  of  net  returns.  Cost  may 
be  pushed  up  as  a  result  of  a  rise  in  prices  of  factors  of  production  as 
increased  investment  increases  the  demand  for  the  needed  factors.  With 
unchanged  supply  conditions  for  the  factors,  the  increased  demand 
would  tend  to  push  up  factor  prices. 

If  we  imagine  similar  computations  on  the  part  of  all  the  business¬ 
men  and  firms  in  the  economy  and  if  we  added  together  the  investment 
opportunities  open  to  the  businessmen,  we  would  have  a  marginal- 
efficiency-of-capital  schedule  for  the  economy  as  a  whole.  A  graph  rep¬ 
resenting  such  a  schedule  is  shown  in  Figure  18—2. 

From  the  above  discussion  we  may  infer  that  the  amount  of  new 
investment  in  capital  goods  is  a  decreasing  function  of  the  rate  of  inter¬ 
est.  Clearly,  a  businessman  will  not  borrow  money  to  buy  a  machine  if 
the  rate  of  yield  or  the  marginal  efficiency  of  capital  is  less  than  the 
rate  of  interest.  Given  the  marginal-efficiency-of-capital  schedule,  we 
could  determine  the  amount  of  investment  demanded  if  we  knew  the 
rate  of  interest,  since  investment  will  be  pushed  to  the  point  where  the 
marginal  efficiency  of  capital  is  equal  to  the  rate  of  interest.  We  may 
write  this  as 


(18.2)  I  =  g(t)  , 

to  indicate  that  investment  is  a  function  of  the  rate  of  interest.  Since 
investment  is  a  decreasing  function  of  the  rate  of  interest,  dl/ di  <(  0, 
for  a  very  small  increase  in  i. 


284 


ECONOMICS :  AN  ANALYTICAL  APPROACH 


FIGURE  18-2 

A  Hypothetical  Marginal-Efficiency-of-Capital  Schedule 


If  we  add  the  autonomous  investment  schedule  to  the  marginal- 
efficiency-of-capital  schedule,  we  will  have  the  aggregate  investment  de¬ 
mand  schedule  for  the  economy,  thus: 

(18.3)  1=1  +  g(0  . 

This  aggregate  function  will  still  be  some  function  of  the  rate  of  inter¬ 
est,  so  we  can  substitute  a  new  function  for  the  aggregate  investment 
function,  as: 

(18.4)  1=1(0, 

which  indicates  that  the  aggregate  investment  will  vary  with  the  rate 
of  interest,  given  the  autonomous  investment. 

Let  us  assume  that  the  graph  shown  in  Figure  18—3  represents 
the  investment  demand  function  for  the  economy.  Given  this  invest¬ 
ment  demand  schedule,  if  the  rate  of  interest,  i,  were  25  per  cent,  the 
businessmen  in  the  community  would  want  to  invest  $25  billion  in 
capital  goods.  If  the  rate  of  interest  was  reduced  to  20  per  cent,  aggre¬ 
gate  investment  would  be  $37  billion,  while  if  the  rate  of  interest  fell 
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FIGURE  18-3 

Hypothetical  Investment  Demand  Function 


to  4  per  cent,  investment  would  be  at  the  rate  of  $57  billion.  Thus, 
given  the  investment  demand  schedule,  the  amount  of  investment  is  de¬ 
termined,  given  the  rate  of  interest.  Our  next  object,  then,  is  to  analyze 
the  determination  of  the  rate  of  interest. 

While  the  above  analysis  is  perfectly  correct  as  far  as  it  goes,  a 
great  deal  is  concealed  under  the  assumption  of  given  expectations  on 
the  part  of  businessmen.  We  said  that  investment  was  determined  by 
the  rate  of  interest  and  the  marginal  efficiency  of  capital.  The  marginal 
efficiency  of  capital  in  turn  depends  upon  the  present  cost  of  capital 
goods  and  expected  net  returns,  which,  in  turn,  depend  upon  expected 
costs  and  expected  revenues.  Thus,  as  businessmen  revise  their  cost  and 
revenue  expectations,  the  marginal  efficiency  of  capital  schedule  may 
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shift  around,  resulting  in  a  changed  level  of  investment  at  every  possible 
level  of  the  rate  of  interest. 

In  a  more  complex  model  of  the  economic  system,  the  relationship 
between  changes  in  aggregate  demand  and  investment  would  also  be 
considered.  Part  of  total  investment  may  be  induced  by  changes  in  the 
rate  of  aggregate  spending  on  final  goods  and  thus  this  part  of  invest¬ 
ment  is  some  function  of  changes  in  aggregate  income.  As  aggregate 
income,  Y  (consumption  plus  investment  plus  government  demand  for 
final  goods),  increases,  additional  investment  is  induced.  However,  we 
shall  not  consider  this  aspect  of  the  investment  function  in  our  basic 
model  of  the  economic  system  in  order  to  keep  the  model  as  simple  as 
possible  without  losing  any  of  the  essential  properties  of  the  system  and 
thus  to  isolate  the  important  elements  in  the  system  which  help  deter¬ 
mine  the  economic  variables. 

In  developing  a  model  of  the  economic  system,  we  need,  first  of 
all,  simplicity.  The  economic  system  in  reality  is  so  complicated  that  if 
all  the  variables  in  the  system  are  included  in  our  model,  even  the  latest 
computing  machines  would  be  unable  to  handle  it.  Thus  we  have  to 
simplify  by  making  certain  broad  assumptions  which  recognize  the 
characteristic  features  of  many  situations.  Once  we  have  made  the  as¬ 
sumptions,  that  is,  selected  the  relevant  functions  and  determined  their 
properties,  then  we  develop  the  logical  interrelationships  of  the  model. 
The  applicability  of  the  model  to  any  particular  situation  depends 
upon  agreement  between  the  assumptions  of  the  model  and  the  con¬ 
ditions  in  the  actual  situation.  The  use  of  economic  analysis  for  policy 
matters  in  any  particular  situation  depends  upon  the  relevance  of  the 
model. 

18.3.  The  Interest  Rate  and  the  Demand  for  Money  to  Hold 

Our  analysis  concerning  the  determination  of  the  level  of  invest¬ 
ment  spending  led  us  to  infer  that  it  depended  upon  the  investment  de¬ 
mand  schedule  and  the  rate  of  interest,  i.e.,  investment  is  some  function 
of  the  rate  of  interest.  But  what  determines  the  rate  of  interest?  Interest 
is  the  price  paid  by  the  borrower  to  the  lender  of  money.  Earlier  we 
said  that  the  price  of  anything  is  determined  by  the  forces  of  supply 
and  demand,  and  this  applies  to  interest  as  the  price  of  money.  Our 
first  step,  then,  is  to  examine  the  behavior  underlying  the  demand  for 
money. 

In  Chapter  15  we  distinguished  three  motives  for  holding  money 
—  (1)  the  transactions  motive,  (2)  the  precautionary  motive,  and 
( 3 )  the  speculative  motive.  The  first  motive  gives  rise  to  a  transactions 
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demand  for  money,  while  the  second  and  third  motives  give  rise  to 
what  may  be  called  a  liquidity  demand  for  money.  Part  of  the  money 
held  by  businesses  and  individuals  is  for  transactions  purposes — to  meet 
payments  associated  with  daily  transactions — and  part  is  held  as  a  li¬ 
quidity  buffer  in  case  of  a  sudden  and  unforeseen  adverse  turn  of  events 
or  to  take  advantage  of  changes  in  the  price  level. 

The  transactions  demand  for  money,  call  it  Afj,  is  probably  highly 
correlated  with  the  level  of  national  income,  Y.  The  greater  is  the  level 
of  national  income,  Y,  the  greater  is  the  volume  of  exchange  transac¬ 
tions,  and  thus  the  greater  is  the  need  for  money  to  facilitate  transac¬ 
tions.  Therefore,  we  are  led  to  postulate  a  functional  relationship  be¬ 
tween  the  transactions  demand  for  money  and  national  income: 

(18.5)  Mi  =  DtOO  , 

with  dDT/dY  0,  where  dY  is  a  very  small  increase  in  the  level  of 
national  income  and  DT(Y )  represents  the  transactions-demand-for- 
money  schedule.  dDT  is  the  resulting  increase  in  the  transaction  hold¬ 
ings  of  money.  Graphically  the  transactions  demand  for  money  can  be 
represented  as  in  Figure  18—4,  with  national  income,  Y,  measured  on 
the  horizontal  axis  and  money  on  the  vertical  axis.  As  total  income  rises, 
from  Y'  to  Y"  in  Figure  18—4,  the  transactions  demand  for  money  also 
rises,  from  AT/  to  Md'.  As  income  rises,  employment  and  output  or  the 


FIGURE  18-4 


The  Transactions  Demand  for  Money 
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general  price  level  or  both  rise;  the  total  volume  of  money  needed  for 
the  handling  of  transactions  will,  of  necessity,  also  rise,  given  the  be¬ 
havior  of  the  individuals.  Individuals  will  be  receiving  greater  money 
incomes  and  therefore  holding  greater  average  cash  balances;  business 
firms  will  also  require  greater  balances  to  handle  the  larger  volume  of 
transactions  at  the  same  or  probably  higher  prices. 

The  liquidity-preference  demand  for  money,  on  the  other  hand, 
is  influenced  by  the  interest  rate.  Previously,  we  have  looked  at  the  rate 
of  interest  as  the  price  of  money — the  price  a  borrower  has  to  pay  a 
lender  in  order  to  borrow  money;  but  we  can  also  think  of  the  interest 
rate  as  a  payment  for  not  holding  money — a  payment  for  sacrificing 
liquidity.  If  the  rate  of  interest,  i,  were  zero,  the  only  type  of  intangible 
asset  that  people  would  want  to  hold  would  appear  to  be  money  (or 
money  equivalents).  Why  immobilize  money  in  the  form  of  govern¬ 
ment  or  corporation  securities  if  the  interest  rate  on  such  holdings  were 
zero?  One  would  be  better  off  to  hold  demand  deposits  or  cash,  since 
one  would  then  have  all  the  advantages  of  holding  the  most  liquid  of 
assets.  In  order  to  induce  people  to  own  assets  that  have  less  liquidity 
than  cash  or  demand  deposits,  some  compensation  has  to  be  paid  them 
— the  interest  payment.  Much  of  the  interest  rate  structure,  i.e.,  the 
variation  in  the  interest  earnings  on  different  kinds  of  financial  assets 
can  be  explained  by  differences  in  the  liquidity  of  those  assets.  The  less- 
liquid  assets  generally  have  a  higher  interest  rate  to  induce  people  to 
own  them. 

In  general,  the  greater  the  average  level  of  the  interest  rate  the 
more  people  will  be  induced  to  own  the  less-liquid  assets,  or  the  more 
reluctant  they  will  be  to  hold  the  nonearning  asset — money.  We  thus 
have  a  relationship  between  the  liquidity-preference  demand  for  money, 
AIo,  and  the  rate  of  interest: 

(18.6)  M2  =  Di(f)  , 

with  dDL/di  <(  0,  where  di  is  a  very  small  increase  in  the  rate  of  inter¬ 
est  and  dDL  is  the  resulting  decrease  in  liquidity  holdings  of  money. 
Such  a  function  is  seen  in  Figure  18-5  with  the  rate  of  interest,  i,  meas¬ 
ured  on  the  vertical  axis  and  the  amount  of  money  demanded  to  satisfy 
the  liquidity-preference  motive,  M->,  measured  on  the  horizontal  axis. 

Suppose  that  the  rate  of  interest  is  initially  equal  to  T ,  in  the  eco¬ 
nomic  system  represented  in  Figure  18-5.  The  individuals  will  balance 
the  gains  to  be  had  from  holding  the  most  liquid  of  assets,  money, 
against  the  cost  of  holding  this  money,  the  foregone  interest  returns.  At 
the  assumed  rate  of  interest,  T ,  an  amount  of  money  equal  to  OMd  will 
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FIGURE  18-5 

The  Liquidity-Preference  Demand  for  Money 


be  demanded  by  individuals  to  satisfy  the  liquidity-preference  demand 
for  money.  Now  suppose  that  the  rate  of  interest  rises  to  i".  The  cost  of 
holding  money  will  now  have  increased.  Individuals  in  the  economy 
will  reconsider  their  money  holdings,  in  light  of  the  increased  cost,  re¬ 
ducing  the  quantity  of  money  they  desire  to  hold  to  M2",  in  Figure 
18-5.  The  increased  cost  of  money  thus  restricted  the  amount  of  money 
people  desire  to  hold  to  satisfy  liquidity-preference  motives. 

The  total  demand  for  money  in  the  economy  is  the  sum  of  the  de¬ 
mand  for  money  for  transactions  purposes  and  the  demand  for  money 
to  satisfy  liquidity -preference  motives.  Thus  we  have: 

(18.7)  Md=  Mi  +  Mo  =  DtOO  +  DlCO  ■ 

The  total-demand-for-money  function  can  be  shown  as  a  family  of 
curves  relating  Md  and  i  for  various  values  of  Y,  as  in  Figure  18—6.  On 
the  vertical  axis  we  measure  the  rate  of  interest  (/ ) ,  with  the  total  quan¬ 
tity  of  money  demanded  measured  on  the  horizontal  axis.  As  we  saw 
earlier,  for  a  given  level  of  national  income,  a  certain  quantity  of  money 
is  demanded  to  satisfy  the  transactions  motive.  To  this  is  added  the 
money  demanded  to  satisfy  liquidity-preference  motives.  Thus  there  is  a 
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separate  money  demand  schedule  for  each  level  of  income,  with  each 
schedule  showing  the  functional  relationship  between  the  rate  of  inter¬ 
est  and  the  total  stock  of  money  demanded,  given  the  level  of  income. 
At  higher  levels  of  income,  the  transactions  requirement  for  money 
rises,  and  the  appropriate  total  money  demand  liquidity-preference 
curve  will  lie  to  the  right.  In  Figure  18—6,  if  the  rate  of  interest  is  1,  the 

FIGURE  18-6 

The  Total  Demand  for  Money 


total  quantity  of  money  demanded  by  the  economy  will  be  Ma  if  total 
income  is  Ya,  Mh  if  income  is  Yb,  Mc  for  income  Yc,  and  Md  for  income 
Y d.  However,  if  the  level  of  income  were  taken  to  be  Yn  and  the  rate  of 
interest  decreased  from  i  to  i* ,  the  total  demand  for  money  in  the  econ¬ 
omy  would  increase  from  OMa  to  OM.e,  income  remaining  at  Ya,  i.e., 
we  would  move  along  the  total  money  demand  curve  Ya,  in  Figure 
18-6.  In  the  first  case,  with  income  rising  and  the  rate  of  interest  un¬ 
changed,  the  increase  in  the  demand  for  money  would  be  due  to  a 
greater  demand  for  money  to  satisfy  the  transactions  motive;  in  the 
second  case,  with  income  constant  and  the  rate  of  interest  falling,  the 
increase  in  the  quantity  of  money  demanded  would  be  to  satisfy  the  li- 
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quidity-preference  motives.  This  completes  our  introduction  of  the  de¬ 
mand  side  of  the  forces  determining  the  rate  of  interest.  We  shall  now 
turn  to  the  supply  side. 

18.4.  The  Interest  Rate  and  the  Supply  of  Money 

Since  the  supply  of  money  is  largely  determined  by  the  credit- 
creating  (loaning)  activity  of  the  commercial  banks,  the  willingness  of 
commercial  banks  to  expand  their  loans  outstanding  must  be  considered. 
We  have  already  indicated,  in  our  study  of  the  banking  system,  that  the 
willingness  of  bankers  to  extend  loans  is  related  to  their  excess  reserve 
position.  It  would  seem  logical,  given  the  profit  motive,  to  expect  that 
the  willingness  of  bankers  to  operate  near  zero  excess  reserves,  through 
loan  expansion,  is  greater,  the  greater  is  the  interest  rate  on  such  loans. 
If  the  loan  rate  of  interest  is  very  high,  bankers  might  be  inclined  to  ex¬ 
pand  loans  until  their  excess  reserves  were  so  small  that  there  would  be 
considerable  risk  of  having  to  borrow  from  the  Federal  Reserve  banks 
to  keep  reserves  up  to  the  required  level. 

In  the  light  of  these  considerations,  let  us  introduce  the  hypothesis 
that  the  supply  function  of  money  is  given  by: 

(18.8)  Ms  =  sC  0 

with  ds/di  )>  0,  where  di  is  a  very  small  increase  in  the  rate  of  interest 
and  ds  is  the  resulting  increase  in  the  quantity  of  money  supplied.  This 
hypothesis  says  that  the  supply  of  money  is  a  function  of  the  rate  of  in¬ 
terest  and  that  the  banking  system  will  create  more  money  as  the  rate  of 
interest  increases,  other  things  equal.  If  ER0/r  is  the  upper  limit  to  the 
amount  of  potential  new  credit  that  the  banking  system  can  legally  cre¬ 
ate  on  the  basis  of  a  given  volume  of  excess  reserves,  ER0,  and  a  reserve 
ratio,  r,  and  if  M0  is  equal  to  the  actual  money  in  circulation  at  a  given 
time,  then  the  money  supply  function,  s(i),  can  be  expected  to  have  the 
form  illustrated  in  Figure  18—7.  If  M  is  equal  to  the  potential  upper 
limit  to  the  total  quantity  of  money  that  can  circulate,  then  we  can 
write 

(18.9)  M  =  Mo  +  ERo/r  . 

1  8.5.  Impact  of  Monetary  Policy  on  Money  Supply 

The  impact  of  the  various  monetary  policies  pursued  by  the  Fed¬ 
eral  Reserve  System  to  control  the  monetary  system,  which  we  discussed 
in  Chapter  15,  can  be  illustrated  through  its  effects  on  the  money  supply 
schedule,  s(i).  Open-market  operations,  the  buying  and  selling  of  gov¬ 
ernment  securities  in  the  open  market  by  a  committee  of  the  Federal 
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FIGURE  18-7 


The  Supply  of  Money 


Reserve  System,  directly  changes  the  quantity  of  money  in  circulation 
(through  monetization  of  government  debt)  and  indirectly  by  altering 
the  total  and  excess  reserves  in  the  banking  system.  This  is  shown  in 
Figure  18-8  by  a  shift  of  Af,  the  upper  limit  to  the  amount  of  credit 
that  the  banking  system  can  legally  create.  The  shift  of  the  money 
supply  function  in  Figure  18—8  from  SS  to  S' S'  represents  a  purchase  of 
government  bonds  by  the  Federal  Reserve  System,  thus  adding  to  the 
total  quantity  of  reserves  and  moving  the  upper  limit  to  credit  creation 
from  A1  to  AT.  The  reverse  operation  is  shown  by  the  shift  of  the  money 
supply  function  from  SS  to  S"S",  which  represents  the  sale  of  govern¬ 
ment  bonds  by  the  system,  which  reduces  the  amount  of  total  reserves 
available  to  the  commercial  banking  system.  In  the  situation  pictured 
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in  Figure  IS— 8,  if  the  willingness  of  the  banking  system  to  make  loans 
did  not  change  when  total  reserves  increased  from  M  to  Al',  the  money 
supply  function  could  remain  unchanged  at  SS.  but  if  total  reserves  were 
reduced  from  Al  to  Al" ,  the  banking  system  would  be  forced  to  reduce 
credit  and  the  supply  function  would  be  forced  to  shift  to  the  left. 


FIGURE  18-8 

Shifts  in  the  Money  Supply  Function 


Changes  in  the  rediscount  rate  by  the  Federal  Reserve  banks  affect 
the  willingness  of  the  commercial  banks  to  make  loans  on  the  basis  of 
any  given  volume  of  reserves.  An  increase  in  the  rediscount  rate  would 
shift  the  money  supply  function  to  the  left,  reducing  the  amount  of 
money  the  banking  system  would  be  willing  to  supply  at  any  given  rate 
of  interest.  The  situation  would  be  just  reversed  when  the  rediscount 


FIGURE  18-9 

Effects  of  Changes  in  the  Rediscount  Rate 


rate  was  lowered,  with  the  money  supply  function  shifting  to  the  right 
indicating  that  the  banking  system  was  willing  to  create  more  money 
at  any  particular  rate  of  interest.  In  Figure  18—9  a  shift  of  the  money 
supply  function  from  SS  to  S' S’  represents  the  results  of  a  decrease  in 
the  rediscount  rate  by  the  Federal  Reserve  banks  and  the  shift  from  SS 
to  S"S"  shows  the  results  of  an  increase  in  the  rediscount  rate. 
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Changes  in  the  required  reserve  ratio,  r,  by  the  Federal  Reserve 
System  shifts  the  upper  limit  to  the  amount  of  credit  the  banking  system 
can  create  on  the  basis  of  a  given  amount  of  reserves.  The  shift  of  the 
upper  limit  to  credit  creation  from  M  to  AT  is  the  result  of  a  decrease  in 
the  reserve  ratio.  We  have  shown  the  money  supply  function  also  shift¬ 
ing  to  the  right  in  Figure  18—10  as  the  upper  limit  to  credit  creation  is 


FIGURE  18-10 

Effects  of  Changing  the  Reserve  Ratio 


increased.  The  reverse  situation  is  shown  when  an  increase  in  the  reserve 
ratio,  r,  shifts  the  upper  limit  to  credit  creation  to  the  left,  from  A1  in 
Figure  18—10  to  M".  Such  a  reduction  in  the  upper  limit  to  credit  crea¬ 
tion  is  shown  as  bringing  with  it  a  leftward  shift  of  the  money  supply 
function,  indicating  that  at  any  given  rate  of  interest  the  banking  sys¬ 
tem  will  now  be  willing  to  supply  a  smaller  quantity  of  money. 

18.6.  The  Equilibrium  Rate  of  Interest 

This  completes  our  discussion  of  the  supply  function  of  money, 
and  we  shall  return  to  the  problem  of  the  determination  of  the  rate  of 
interest.  Presumably,  since  we  now  have  a  demand  function  for  money 
and  a  supply  function  for  money,  we  could  determine  the  price  of  money 
(the  rate  of  interest)  given  this  information.  On  the  demand  side  we 
have: 

(18.7)  Md  =  Dt(Y )  +  Dl (0  , 
and  on  the  supply  side  we  have: 

(18.8)  M„  =  <0  . 

We  recall  from  our  analysis  of  price  determination  that  for  an  equilib¬ 
rium  price  we  require  that  the  quantity  supplied  at  that  price  be  equal  to 
the  quantity  demanded  at  that  price.  In  the  present  case  this  means  we 
require  that  Al(/  =  M„  at  the  equilibrium  rate  of  interest;  or  that: 

(18.10)  M,  =  Mi  +  M2  or, 

(18.11)  Dt(Y)  +  Dl(  0  =  <0 
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for  the  same  value  of  i  on  both  the  demand  and  supply  side.  Given  a 
particular  level  of  national  income,  the  demand  for  money  can  be  rep¬ 
resented  by  a  single  total  money  demand  curve,  MdMd>  in  Figure  18-11, 
and  given  the  monetary  policy  of  the  Federal  Reserve  System,  we  have 
the  supply  function  represented  by  MSMS.  In  Figure  18—11  the  equilib¬ 
rium  rate  of  interest  is  i0  given  by  the  intersection  of  the  demand  for 

FIGURE  18-11 

The  Equilibrium  Rate  of  Interest 


money  curve,  MdMd)  and  the  supply  of  money  curve,  MSMS.  At  this  rate 
of  interest  the  quantity  of  money  demanded  and  the  quantity  of  money 
supplied  are  both  equal  to  OM0,  the  actual  amount  of  money  in  circula¬ 
tion  in  the  economy.  This  equilibrium  position  signifies  that  the  econ¬ 
omy’s  choice  between  nonearning  liquid  cash  and  earning  assets  (bonds, 
etc.)  has  no  tendency  to  change.  The  members  of  the  community  are 
satisfied  with  the  distribution  of  their  assets  between  earning  and  non¬ 
earning  varieties.  If  the  members  of  the  community  were  dissatisfied, 
they  would  either  buy  or  sell  earning  assets,  and  the  market  rate  of  in¬ 
terest  would  be  changed. 

The  above  determination  of  the  rate  of  interest  is  based  upon  a 
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given  level  of  income,  but  the  level  of  income  may  change  as  a  result  of 
the  interest  rate  moving  toward  the  equilibrium  value  from  a  nonequi¬ 
librium  value.  The  change  in  the  rate  of  interest  may  influence  the  level 
of  income  via  its  effect  on  the  level  of  investment,  which  in  turn  affects 
the  level  of  income  via  the  multiplier  process.  At  this  point  we  need  to 
bring  together  the  various  functional  relations  we  have  developed  and 
consider  a  general  equilibrium  of  investment,  consumption,  income,  in¬ 
terest,  and  money  in  a  simplified  general  model  of  the  economic  system. 

18.7.  The  Basic  Model  of  the  Economic  System 

Our  basic  model  of  the  economic  system  uses  the  following  vari¬ 
ables,  which  we  have  discussed  in  Chapters  16,  17,  and  18:  Y,  C,  I,  S, 
G,  T ,  All,  Af2,  Ms,  and  i.  However,  we  are  not  quite  ready  to  analyze  the 
economic  impact  of  government  expenditures  and  taxation;  therefore, 
to  eliminate  the  repercussions  of  governmental  actions  in  our  present 
model  we  assume  government  spending  and  tax  receipts  to  be  equal  to 
zero  (i.e.,  G  =  T  =  0).  This  simplifying  assumption  will  be  removed 
in  the  following  chapter.  Since  taxes  are  taken  to  be  zero,  disposable  in¬ 
come  is  equal  to  total  income.  Y  is  the  aggregate  flow  of  income  during 
a  specific  period,  usually  a  year.  C  is  the  aggregate  flow  of  spending  by 
the  community  on  consumer  goods  and  services  during  the  same  spe¬ 
cific  period.  I  is  the  net  flow  of  spending  by  the  private  sector  on  invest¬ 
ment  goods  during  the  same  period  of  time,  and  S  is  that  part  of  Y  not 
spent  on  consumption  goods.  Al,  represents  that  amount  of  total  money 
held  by  the  community  to  satisfy  the  transactions  motive,  while  Ah.  is 
the  amount  of  money  held  to  satisfy  the  liquidity-preference  motives. 
Afs  is  the  total  amount  of  money  supplied  to  the  economy  and  i,  the  rate 
of  interest,  symbolizes  the  cost  of  financial  capital,  abstracting  from 
problems  of  availability. 

Connecting,  and  determining  the  values  of  the  ten  variables  in  our 
basic  model  of  the  economic  system  are  the  following  aggregate-behav¬ 
ior  relationships  developed  in  Chapters  17  and  18: 


(17.2) 

C  = 

c(  y„). 

(18.4) 

I  = 

K  0, 

(18.5) 

Mi  = 

DtCY), 

(18.6) 

M2  = 

DlOX 

(18.8) 

Ms  = 

<0. 

the  following  identities  and  definitions: 

(16.2)  Yd  =  Y  -  T, 
(16.4)  y  =  C  +  I  +  G, 
(16.6)  S  +  T  =  I  +  G, 
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and  the  following  special  restrictions  abstracting  from  the  effects  of  gov¬ 
ernment 

(18.12)  G  =  0, 

(18.13)  T  =  0  . 

If  we  combine  (17.2),  (16.4),  and  (16.6)  we  have  the  savings  func¬ 
tion: 

(17.3)  S  =  Y  —  T  —  C(Yd)  . 

Combining  ( 1 6.6 ) ,  (17.3),  (18.13),  (18.4),  and  (18.12)  we  have 
the  following  equilibrium  condition  for  the  goods  and  service  markets: 

(18.14)  Y  -  C(Yd)  =  Z(i)  . 

And  then  in  the  money  market  we  have  the  equilibrium  condition: 

(18.10)  Af,  =  AIj  -p  Af2  . 

Combining  (18.8),  (18.5),  and  ( 18.6) ,  we  may  write  the  equilibrium 
condition  (18.10)  as: 

(18.11)  s(t)  =  Dr(Y)  +  Dl(0  . 

Equation  ( 1 6. 2 )  expresses  the  behavior  of  consumers  in  adjusting 
consumption  expenditures  in  accordance  with  the  level  of  disposable  in¬ 
come.  The  investment  demand  function  (18.4),  expresses  business  in¬ 
vestment  behavior,  based  upon  given  expectations  regarding  the  prof¬ 
itability  of  (or  rate  of  return  on)  new  investment  projects.  The  transac¬ 
tions  demand  for  money  (18.5),  expresses  the  money  requirements  of 
the  community  for  transactions  purposes.  dollars  are  needed  as  a 
medium  of  exchange  to  facilitate  the  volume  of  transactions  associated 
with  a  national  income  of  Y  dollars  per  year.  Equation  ( 18.6)  expresses 
the  attitude  or  preferences  of  individuals  and  businesses  toward  the 
holding  of  money  to  satisfy  the  liquidity-preference  motives  versus  the 
holding  of  interest-bearing  securities  or  deposits.  The  willingness  of  the 
banking  system  to  create  money  through  loan  expansion  is  expressed  in 
Equation  (18.8). 

Aggregate  output  is  divided  between  consumption,  investment  and 
government  purchases  (16.4).  In  national  income  accounting,  aggre¬ 
gate  saving  plus  taxes  collected  by  the  government  is  identically  equal 
to  investment  spending  plus  government  purchases  of  goods  and  serv¬ 
ices  (16.6).  Equations  (18.12)  and  (18.13)  express  our  assumption 
that  taxes  and  government  spending  are  equal  to  zero  in  the  present 
model  of  the  economic  system.  The  savings  function  ( 17-3),  is  derived 
by  subtracting  the  consumption  function  from  disposable  income.  In 
our  basic  model  we  prefer  to  work  with  the  savings  function  rather  than 
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the  consumption  function,  but  both  functions  are  based  on  the  same 
consumer  behavior.  When  we  substitute  behavior  relations  into  the 
identity  (16.6),  it  is  no  longer  an  identity  but  becomes  an  equilibrium 
condition  ( 18.14)  that  is  satisfied  only  when  aggregate  demand  is  equal 
to  aggregate  supply.  Equation  ( 18.1 1 )  expresses  the  condition  that  the 
money  market  is  only  in  equilibrium  when  the  quantity  of  money  the 
banking  system  desires  to  supply  is  equal  to  the  quantity  of  money  that 
individuals  and  businesses  in  the  economic  system  desire  to  hold. 

Given  the  level  of  income,  the  interest  rate  will  be  driven  to  a  level 
which  equalizes  the  supply  of  and  the  demand  for  money.  However,  if 
at  the  resulting  rate  of  interest  and  the  given  level  of  income,  the  equal¬ 
ization  condition  in  Equation  (18.14)  is  not  met,  the  level  of  income 
will  change,  and  then  the  rate  of  interest  will  be  driven  to  a  new  level 
in  order  to  bring  the  demand  for  and  supply  of  money  into  equality 
again.  The  movement  of  the  level  of  income  and  the  rate  of  interest  will 
continue  until  both  of  the  conditions  expressed  in  (18.14)  and  ( 18.1 1 ) 
are  satisfied.  Let  us  investigate  the  interrelationship  more  closely. 

18.8.  The  Invesfment-Income-Consumption  Equilibrium 

In  Chapter  17  we  discussed  the  determination  of  the  equilibrium 
level  of  income,  ignoring  any  monetary  complications.  In  the  simple 
economic  system  we  studied  we  saw  that  there  is  a  specific  level  of  in¬ 
come  corresponding  to  each  level  of  investment,  given  the  aggregate 
consumption  function,  and  that  changes  in  income  are  related  by  the 
multiplier  process  to  changes  in  investment.  In  this  chapter  we  discussed 
the  investment  demand  function  which  relates  investment  to  the  rate  of 
interest.  Now  we  shall  summarize  these  relations  into  a  single  relation¬ 
ship,  which  expresses  the  functional  relation  of  the  rate  of  interest  and 
the  level  of  income. 

Since  government  tax  receipts  are  assumed  to  be  zero,  disposable 
income  is  equal  to  total  income,  and  we  can  write  (18.14)  as 
Y  —  C(Y)  =l{i).  On  the  left-hand  side  of  Equation  (18.14),  we 
have  the  savings  function  and  on  the  right  we  have  the  investment  func¬ 
tion.  Now  we  shall  find  the  relation  between  the  rate  of  interest  and  the 
level  of  income  using  the  saving  function,  the  investment  demand  func¬ 
tion,  and  the  equilibrium  condition. 

Let  us  begin  by  choosing  a  rate  of  interest  at  random.  From  the 
investment  demand  schedule  we  find  the  level  of  investment  correspond¬ 
ing  to  that  rate  of  interest.  The  equilibrium  condition  requires  that  de¬ 
sired  savings  equal  intended  investment.  Then  from  the  savings  func¬ 
tion  we  find  the  level  of  income  required  to  produce  this  level  of  sav- 
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ings.  This  gives  us  one  point  in  the  functional  relation  between  the  rate 
of  interest  and  the  level  of  income.  This  process  can  be  repeated  for  any 
number  of  rates  of  interest,  deriving  a  particular  level  of  income  for 
each  rate  of  interest.  If  we  plot  these  combinations  we  have  what  is 
called  an  IS  curve,  which  expresses  the  functional  relation  of  the  rate  of 
interest  to  the  level  of  income.  Every  point  on  this  line  represents  a 
situation  in  which  investment  equals  savings  and  aggregate  demand 
equals  aggregate  supply  in  the  goods  and  services  markets.  Since  the 
amount  of  savings  varies  with  income  levels  and  investment  varies  with 
interest  rates,  the  locus  of  points  of  equality  between  savings  and  invest¬ 
ment  indicates  a  functional  relation  between  income  and  the  rate  of  in¬ 
terest,  such  that  a  lower  rate  of  interest  is  associated  with  a  higher  level 
of  income. 

The  IS  relationship  between  i  and  Y  can  be  summarized  symboli¬ 
cally  as 


*-*■  I  =  S^Y  . 

The  rate  of  interest  determines  the  level  of  investment  via  the  invest¬ 
ment  function,  and  the  equilibrium  condition  requires  that  intended  in¬ 
vestment  equal  savings,  which  is  related  to  the  level  of  income  through 
the  consumption  function.  Therefore  i  and  Y  are  functionally  related. 

TABLE  18-1 

Derivation  of  a  Hypothetical  IS  Function 


Savings  Function 

Investment  Demand  Function 

a) 

Y 

(Billions) 

(2) 

S 

(Billions) 

(3) 

i 

(4) 

/ 

(Billions) 

$  50.0 

$  0.0 

8% 

$  0.0 

91.6 

12.5 

7 

12.5 

133.3 

25.0 

6 

25.0 

175.0 

37.5 

5 

37.5 

216.6 

50.0 

4 

50.0 

258.3 

62.5 

3 

62.5 

300.0 

75.0 

2 

75.0 

341.6 

87.5 

1 

87.5 

The  process  of  deriving  the  functional  relationship  between  in¬ 
come  and  the  rate  of  interest  can  perhaps  be  better  understood  by  work¬ 
ing  through  a  numerical  example.  Columns  1  and  2  of  Table  18—1  are 
a  savings  function  and  Columns  3  and  4  are  an  investment  function  de¬ 
rived  from  the  following  equations  which  we  will  use  as  the  savings 
and  investment  functions  in  our  model  of  the  economic  system: 
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S  =  -15  •  109  +  .3 Y 
5(.08  -  0  •  109 
4  ■  10-3 

(We  have  chosen  linear  equations  throughout  the  model  in  order  to 
simplify  the  calculations.  The  functions  they  represent  in  the  real  econ¬ 
omy  probably  are  curvilinear,  but  the  underlying  principles  may  be  de¬ 
veloped  equally  well  with  the  relatively  simpler  linear  relations. ) 

Let  us  begin  by  picking  a  rate  of  interest  of  7  per  cent.  The  invest¬ 
ment  demand  function  tells  us  that  with  a  rate  of  interest  of  7  per  cent 
the  community  would  desire  to  invest  $12.5  billion.  Turning  to  the 
savings  function  in  Table  18—1,  we  see  that  the  required  aggregate  sav¬ 
ings  of  $12.5  billion  would  be  forthcoming  from  a  national  income  of 
$91.6  billion.  This  gives  us  one  point  on  the  IS  curve.  With  a  rate  of 
interest  of  5  per  cent,  the  desired  level  of  investment  would  be  $37.5 
billion,  which  would  be  matched  by  the  desired  savings  from  a  national 
income  of  $175  billion.  This  gives  us  another  point  on  the  IS  curve— 
a  functional  relation  between  the  rate  of  interest  and  the  level  of  in¬ 
come.  The  same  process  can  be  repeated  in  the  example  to  obtain  other 
combinations,  and  thus  derive  the  IS  schedule  relating  interest  and  in¬ 
come.  The  IS  schedule  based  on  the  data  in  Table  18—1  is  given  below 
in  Table  18-2. 

TABLE  18-2 
IS  Schedule 


Y 

i  ( Billions ) 

8% . $  50.0 

7  91.6 

6  .  133.3 

5  175.0 

4  216.6 

3  258.3 

2  .  300.0 


The  functional  relationship  between  the  rate  of  interest  and  the 
level  of  income  can  also  be  derived  graphically.  Figure  18—12  is  the 
graphic  representation  of  Table  18—1  plus  the  equilibrium  condition 
that  desired  savings  equal  investment. 

Again  let  us  pick  some  rate  of  interest,  say  6  per  cent.  At  a  rate  of 
interest  of  6  per  cent,  the  investment  function  in  Quadrant  A  of  Figure 
18-12  tells  us  that  the  economy  will  invest  $25  billion.  The  equilib¬ 
rium  condition  says  that  savings  should  equal  investment;  this  is  re¬ 
flected  in  Quadrant  B  of  Figure  18—12,  in  which  a  45  line  originates  at 
the  origin.  We  move  horizontally  upward  from  the  investment  function 
(Quadrant  A)  to  Quadrant  B  and  stop  when  we  intersect  the  45°  line 
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FIGURE  18-12 

Derivation  of  the  IS  Function 


indicating  savings  equal  investment.  In  Quadrant  C  we  have  the  savings 
function,  where  we  read  off  the  level  of  income  ($133-3  billion)  that 
corresponds  to  the  saving  level  of  $25  billion.  Then  we  drop  down  to 
Quadrant  D  and  plot  this  income  value  of  $133-3  billion  against  the 
interest  rate  of  6  per  cent,  with  which  we  started — Point  A  in  Figure 
18-12. 
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Point  B,  in  Figure  18—12,  is  found  by  repeating  the  process  with 
an  interest  rate  of  3  per  cent.  If  the  process  is  repeated  for  many  rates 
of  interest  and  the  corresponding  points  plotted  in  Quadrant  D  of  Fig¬ 
ure  18—12  and  then  connected,  they  will  produce  the  IS  curve  that 
traces  out  the  functional  relation  between  the  rate  of  interest  and  the 
level  of  income  on  the  condition  that  aggregate  demand  equal  aggregate 
supply  in  the  goods  and  service  markets.  The  equation  for  the  IS  func¬ 
tion  is  found  by  equating  desired  savings  to  desired  investment,  as  re¬ 
quired  by  the  equilibrium  condition,  and  solving  for  i  in  terms  of  Y, 
which  gives  us 


S  =  -15  •  109  +  .3 Y 
_  5(-08  -  0  •  109 
4-  icr3 


-  15- 


109  +  .3Y  = 


5(.08  -  0  ’  109 
4  •  1CT3 


Therefore  i  =  .092  —  .2 4Y  •  10’1'  is  the  equation  for  the  IS  function. 

Before  we  proceed,  however,  observe  two  things  about  the  IS  curve 
in  Quadrant  D  of  Figure  18-12:  The  lower  the  level  of  investment  as¬ 
sociated  with  any  particular  rate  of  interest  in  the  investment  demand 
function,  the  lower  will  be  the  income  that  corresponds  to  that  par¬ 
ticular  rate  of  interest.  The  lower  the  propensity  to  consume  (or  the 
greater  the  propensity  to  save)  the  lower  will  be  the  level  of  income  as¬ 
sociated  with  any  given  rate  of  interest. 


1  8.9.  Equilibrium  in  the  Money  Market 

The  essential  condition  for  equilibrium  in  the  money  market  is 
that  the  quantity  of  money  demanded  by  individuals  and  businesses  in 
the  economy  be  equal  to  the  quantity  of  money  supplied  by  the  mone¬ 
tary  system.  This  condition  was  written: 

(18.11)  Dt(Y)  +  DL(t)  =  s(i)  , 

which  states  that  the  level  of  income,  Y,  determines  the  transactions  de¬ 
mand  for  cash,  DT(Y).  The  rate  of  interest  is  then  driven  to  a  level 
which  brings  the  sum  of  the  liquidity  and  transactions  demand  for 
money  into  equality  with  the  supply  of  money  as  determined  by  bank 
credit  creation.  We  see  that  from  the  transactions  demand  for  cash,  from 
the  eagerness  of  the  community  to  hold  liquid  cash  balances,  and  from 
the  eagerness  of  the  banking  system  to  create  money  by  making  loans, 
the  interest  rate  is  determined. 

With  this  information  we  can  trace  another  functional  relationship 
between  the  rate  of  interest  and  the  level  of  income,  taking  into  account 
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the  condition  that  the  quantity  of  money  desired  by  the  individuals  and 
businesses  in  the  economy  be  equal  to  the  quantity  of  money  supplied. 
The  process  is  analogous  to  the  derivation  of  the  IS  function. 

First  we  choose  a  rate  of  interest  at  random.  From  the  money  sup¬ 
ply  function  [Equation  ( 18.8 )  ]  we  know  how  much  money  will  be  sup¬ 
plied  at  that  particular  rate  of  interest;  from  the  liquidity-preference 
demand  function  for  money  [Equation  (18.6)]  we  know  how  much 
money  the  individuals  in  the  economy  will  want  to  hold  to  satisfy  li¬ 
quidity-preference  motives  at  the  particular  rate  of  interest.  If  we  sub¬ 
tract  the  quantity  of  money  held  for  liquidity-preference  purposes  from 
the  quantity  of  money  supplied,  we  have  the  amount  of  money  avail¬ 
able,  at  the  particular  rate  of  interest,  to  satisfy  the  transactions  demand 
for  money.  When  we  have  found  the  amount  of  these  M i  balances,  the 
transactions-demand-for-money  function  gives  the  level  of  income 
which  will  be  supported  by  the  money  available.  This  level  of  income 
can  be  plotted  against  the  original  rate  of  interest  we  chose,  giving  us 
one  point  of  the  functional  relation  between  the  rate  of  interest  and  the 
level  of  income.  By  repeating  the  process  we  can  derive  a  series  of  points. 
When  we  connect  these  points  we  trace  out  the  functional  relation  be¬ 
tween  the  rate  of  interest  and  the  level  of  income,  with  the  desired  de¬ 
mand  for  and  desired  supply  of  money  equal,  that  is,  the  curve  of  all 
combinations  of  the  level  of  income  and  rate  of  interest  that  are  con¬ 
sistent  with  our  equilibrium  condition  for  the  money  market,  Mx  + 
Mo  =  M., .  We  call  this  curve  an  LM  curve. 

We  can  summarize  briefly  the  LM  relationship  between  i  and  Y 
symbolically  as: 

/V 

Ms  -  M2  =  Mi  <-  Y  . 

Given  the  level  of  income,  the  transaction  demand  for  cash  is  de¬ 
termined.  Both  the  supply  of  money  and  the  liquidity-preference  de¬ 
mand  for  money  are  functions  of  the  rate  of  interest  and,  in  turn,  help 
determine  the  rate  of  interest.  The  equilibrium  condition  requires  that 
the  quantity  of  money  demanded  be  equal  to  the  quantity  of  money 
supplied,  at  the  ruling  rate  of  interest.  After  subtracting  the  quantity  of 
money  desired  for  liquidity-preference  purposes  from  the  total  supply, 
we  have  the  quantity  of  money  available  for  transactions  purposes. 
Therefore,  i  and  Y  are  functionally  related. 

The  derivation  of  the  functional  relationship  between  the  rate  of 
interest  and  the  level  of  income  using  the  money  supply  function,  the 
transactions-demand-for-money  function,  the  liquidity-preference-de- 
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mand-for-money  function,  and  our  equilibrium  condition  for  the  money 
market  can  perhaps  be  better  understood  with  a  numerical  example. 
Table  18—3  presents  data  for  some  hypothetical  economy  from  which 
an  LM  curve  can  be  derived.  Columns  1  and  2  of  the  table  give  the 
money  supply  function  which  is  given  by  the  equation  Ms  =  1 14.4  •  109 
+  300/  *  10  '.  Columns  3  and  4  give  the  liquidity-preference-demand- 
for-money  schedule  which  is  derived  from  the  following  equation, 

, ,  _  5C-091  -  0  •  109 
2  5  •  lCT3 

Column  5  of  Table  18—3  gives  the  quantity  of  money  available  to  satisfy 
the  transaction  demand  for  money  at  the  various  rates  of  interest.  The 
Mi  balances  are  found  by  subtracting  the  quantity  of  money  held  in  M2 
balances,  at  any  given  rate  of  interest,  from  the  quantity  of  money  sup¬ 
plied  to  the  economy,  at  the  same  given  rate  of  interest.  Columns  6  and 
7  are  the  transactions  demand  for  money  and  is  derived  from  the  equa¬ 
tion  Mi  =  .2 6Y  . 


TABLE  18-3 

Derivation  of  an  LM  Function 


Money  Supply 

M.  =  s(i) 

Liquidity- 

Preference 

Mi  =  Dl(i) 

Equilibrium 

Condition 

Mi  -1-  Mi  =  M , 
or 

Mi  =  Ma  -  Mi 

Transactions  Demand 
for  Money 

Mi  =  DT(Y ) 

a) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

i 

M. 

i 

Mi 

Mi 

Mi 

Y 

0 

114.4 

0 

91 

23.4 

23.4 

90 

i 

117.4 

i 

81 

36.4 

36.4 

140 

2 

120.4 

2 

71 

49.4 

49.4 

190 

3 

123.4 

3 

61 

62.4 

62.4 

240 

4 

126.4 

4 

51 

75.4 

75-4 

290 

5 

129.4 

5 

41 

88.4 

88.4 

340 

6 

132.4 

6 

31 

101.4 

101.4 

390 

7 

135.4 

7 

21 

114.4 

114.4 

440 

8 

138.4 

8 

11 

127.4 

127.4 

490 

9 

141.4 

9 

1 

140.4 

140.4 

540 

10 

144.4 

10 

0 

144.4 

144.4 

555.4 

Let  us  choose  a  rate  of  interest  at  random,  say  3  per  cent,  which 
we  will  assume  remains  constant.  Given  a  rate  of  interest  of  3  per  cent, 
we  find  from  the  money  supply  function  that  $123.4  billion  will  be  sup¬ 
plied.  From  the  liquidity-preference  schedule,  we  find  that  with  a  rate  of 
interest  of  3  per  cent,  the  community  will  desire  to  hold  $61  billion  in 
the  form  of  idle  balances.  Subtracting  the  $61  billion  of  M2  balances 
from  the  total  quantity  of  money  supplied,  $123.4  billion,  we  find  a  to¬ 
tal  of  $62.4  billion  available  for  transactions  balances.  Turning  to  the 
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transactions-demand-for-money  schedule  we  find  that  transactions  bal¬ 
ances  of  $62.4  billion  are  associated  with  an  aggregate  income  equal  to 
$240  billion.  This  gives  us  one  point  on  the  LM  curve — the  curve  trac¬ 
ing  out  the  functional  relation  between  the  rate  of  interest  and  the  level 
of  income  keeping  the  quantity  of  money  demanded  and  supplied  equal. 

If  we  choose  another  rate  of  interest,  say  5  per  cent,  we  find  the 
supply  of  money  equal  to  $129-4  billion,  M2  balances  of  $4l  billion, 
leaving  $88.4  billion  for  Mi  balances,  which  will  support  a  level  of  ag¬ 
gregate  income  of  $340  billion.  If  we  start  with  a  rate  of  interest  of  8 
per  cent,  we  find  a  total  money  supply  of  $138.4  billion,  M2  balances  of 
$11  billion,  and,  from  Column  5,  Mi  balances  of  $127.4  billion.  From 
Columns  6  and  7  we  find  the  level  of  income  equal  to  $4 90  billion. 
Thus,  we  have  three  points  on  the  LM  curve,  listed  below  in  Table 
18—4.  The  student  should  fill  in  the  remaining  values,  utilizing  the  data 
in  Table  18-3. 

TABLE  18-4 
LM  Schedule 


Y 

/'  ( Billions ) 

3% . $240 

5  340 

8  490 


We  can  also  derive  LAI  curve  graphically,  in  a  manner  similar 
to  that  used  to  derive  the  IS  curve.  Figure  18—13  uses  the  data  found  in 
Table  18—4  to  derive  the  LM  curve  which,  of  course,  are  based  on  the 
equations  previously  given.  In  Quadrant  A  in  the  lower  right-hand 
corner  of  Figure  18-13  we  have  the  liquidity-preference  demand  for 
money.  (Figure  18—5.)  The  equilibrium  condition,  that  M,  TM2  = 
M3 ,  is  found  in  the  upper  right-hand  quadrant.  This  curve  is  constructed 
as  follows:  associated  with  any  particular  rate  of  interest  is  a  particular 
quantity  of  Al2  balances  (given  by  the  liquidity-preference  function) 
and  a  particular  quantity  of  money  supplied  (given  by  the  money  sup¬ 
ply  function),  if  the  Al2  balances  are  subtracted  from  the  Ma  total,  the 
Mi  balances  are  found.  Then  we  plot  the  resulting  pair  on  the  Mi  —  Af2 
plane  of  Quadrant  B.  If  we  do  this  for  a  number  of  rates  of  interest  and 
then  connect  the  points,  we  have  the  curve  tracing  out  the  equality  of 
demand  for  and  supply  of  money.1  For  Quadrant  C,  in  the  upper  left 

1  Since  the  supply  of  money  is  a  function  of  the  rate  of  interest,  there  is  a  different 
total  quantity  of  money  to  be  allocated  among  Af,  and  Ai,  balances  at  each  rate  of  interest. 
Graphically  this  could  be  shown  as  a  family  of  lines  in  Quadrant  B  showing  the  total 
quantity  of  money  available  at  various  rates  of  interest,  as  in  the  accompanying  graph. 
Since  M1  +  Af„  =  M,,  the  line  for  each  rate  of  interest  has  a  slope  of  —1.  In  constructing 
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of  Figure  18-13  we  have  the  transactions  demand  for  money  (Figure 
18—4),  and  in  the  lower  left  of  Figure  18—13  we  trace  out  the  func¬ 
tional  relation  between  the  rate  of  interest  and  the  level  of  income,  the 
LM  curve. 

Again  let  us  begin  by  choosing  a  rate  of  interest,  say  3  per  cent. 
Beginning  in  Quadrant  A,  we  see  that  with  a  rate  of  interest  of  3  per 
cent  the  community  will  desire  AF>  balances  equal  to  $61  billion.  Then 
moving  up  to  Quadrant  B  we  observe  that  Ah  balances  available  are 
equal  to  $6 2.4  billion.  Next  we  move  to  the  left  to  Quadrant  C,  where 
the  transactions-demand-for-money  curve  gives  us  the  associated  level 


the  curve  representing  the  money  equilibrium  condition,  only  one  point  on  each  interest- 
rate  line  is  selected.  That  point  shows  the  amount  of  money  demanded  for  M.,  balances 
and  is  taken  from  the  liquidity-preference  function  in  Quadrant  A.  As  the  rate  of  interest 
changes,  Af„  changes,  and  we  move  to  the  appropriate  point  on  the  line  for  each  interest 
rate  which  shows  M„,  given  that  Af,  +  M2  —  M,.  Finally,  we  connect  all  these  points,  and 
we  have  the  equilibrium  condition  shown  in  Quadrant  B  of  Figure  18-13. 
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FIGURE  18-13 

Derivation  of  LM  Function 


of  aggregate  income.  This  is  plotted  in  Quadrant  D  as  Point  A,  one 
point  on  the  LM  curve.  Proceeding  in  a  similar  manner  for  a  rate  of 
interest  of  8  per  cent,  we  locate  Point  B,  and  plot  it  in  Quadrant  D  of 
Figure  18-13.  If  we  did  the  same  for  other  rates  of  interest  and  then 
connected  the  points  plotted  in  Quadrant  D,  we  would  have  derived 
graphically  the  LM  curve.  Observe  that  for  any  given  level  of  income, 


308  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


the  greater  the  preference  for  liquidity  on  the  part  of  the  community, 
the  higher  will  be  the  interest  rate  which  balances  the  supply  and  de¬ 
mand  for  money.  Also,  for  any  level  of  income,  given  the  money  de¬ 
mand  functions,  the  greater  the  quantity  of  money  supplied  at  any  rate 
of  interest  (i.e.,  the  farther  to  the  right  the  money  supply  function) ,  the 
lower  will  be  the  interest  rate  on  money. 

The  equation  for  the  LM  function  can  be  derived  explicitly  for  our 
model  of  the  economy,  utilizing  the  money  supply  and  demand  for 
money  equations  plus  the  equilibrium  condition  for  the  money  market. 
We  have: 

Ms  =  114.4-  109  +  300/  •  109 

Mx  =  .26  Y 

5(  091  —  0  •  109 

M2~  — rio^ — 

Ms  =  Md. 

After  substituting  the  first  three  equations  into  the  last  one  and  solving 
for  i  in  terms  of  Y,  we  obtain: 

i  =  .2 Y  •  10“12  -  .018  . 

This  equation  is  the  LM  function  in  our  model  of  the  economy,  showing 
the  relationship  between  the  rate  of  interest  and  the  level  of  money 
income,  based  on  equality  between  the  demand  for  and  the  supply  of 
money. 

18.10.  Equilibrium  of  the  Whole  System 

We  first  derived  the  functional  relationship  between  the  rate  of 
interest  and  the  level  of  income  based  on  equality  between  the  desired 
level  of  savings  and  investment,  or,  equality  between  aggregate  supply 
and  demand  in  the  goods  and  service  markets — the  IS  curve.  Then  we 
derived  the  functional  relationship  between  the  rate  of  interest  and  the 
level  of  income  based  on  equality  between  the  demand  for  and  supply  of 
money — the  LAI  curve.  Neither  relation  by  itself  can  give  us  the  equi¬ 
librium  values  of  the  variables  for  the  economic  system.  The  model  of 
the  entire  economy  can  be  in  equilibrium  only  if  both  these  relation¬ 
ships  are  satisfied  simultaneously — that  is,  only  if  the  final  values  of  the 
variables  satisfies  both  conditions,  i.e.,  desired  savings  are  equal  to  de¬ 
sired  investment  and  the  demand  for  money  is  equal  to  the  supply  of 
money. 

In  order  to  find  such  an  equilibrium  combination  of  the  rate  of  in¬ 
terest  and  the  level  of  income  we  combine  Quadrant  D  of  Figure  18-12 
and  Quadrant  D  of  Figure  18—13,  that  is,  we  plot  both  the  IS  and  LM 
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FIGURE  18-14 

Equilibrium  of  the  Basic  Model 


curves  on  the  same  graph,  as  in  Figure  18—14.  Only  the  rate  of  interest 
it.  and  the  level  of  income  Ye  satisfy  both  of  our  equilibrium  conditions; 
therefore  they  must  be  the  equilibrium  values.  Using  the  data  on  which 
Figures  18-12  and  18-13  are  based,  it  is  clear  that  the  goods  and  serv¬ 
ice  and  money  markets  are  all  in  balance  only  at  an  interest  rate  of  3.2 
per  cent  and  a  national  income  of  $250  billion. 
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The  same  solution  can  be  found  numerically,  if  we  combine  the 
IS  schedule  of  Table  18-2  and  the  LM  schedule  of  Table  18-4.  This  is 
worked  out  in  Table  18—5. 

As  an  aid  to  the  student  in  understanding  the  movement  of  our 
model  of  the  economic  system  toward  equilibrium,  let  us  bring  together 

TABLE  18-5 

Derivation  of  IS  and  LM  Schedules 


IS  Schedule 


(1) 

i 

(2) 

Y 

(Billions) 

(3) 

S 

(Billions) 

(4) 

/ 

(Billions) 

8  % 

$  50.0 

$  0.0 

$  0.0 

7 

91.6 

12.5 

12.5 

6 

133.3 

25.0 

25.0 

5 

175-0 

37.5 

37.5 

4 

216.6 

50.0 

50.0 

3.2 

250.0 

60.0 

60.0 

3 

258.3 

62.5 

62.5 

2 

300.0 

75-0 

75.0 

1 

341.6 

87.5 

87.5 

0 

383.3 

100.0 

100.0 

LAf  Schedule 


(S) 

i 

(6) 

M, 

(Billions) 

(7) 

Mi 

(Billions) 

(8) 

Mi 

(Billions) 

(9) 

Y 

(Billions) 

o  % 

$114.4 

$91 

$  23.4 

$  90 

i 

117.4 

81 

36.4 

140 

2 

120.4 

71 

49.4 

190 

3 

123.4 

61 

62.4 

240 

3.2 

124.0 

59 

65-0 

250 

4 

126.4 

51 

75.4 

290 

5 

129.4 

41 

88.4 

340 

6 

132.4 

31 

101.4 

390 

7 

135-4 

21 

114.4 

440 

8 

138.4 

11 

127.4 

490 

the  data  behind  the  IS  and  the  LM  schedules.  Table  18-5  is  based  on 
Tables  18-1  and  18-3,  which  are  derived  from  the  equations  for  our 
model  of  the  economy. 

In  Table  18-5  we  see  that  Columns  1  and  2  are  the  IS  schedule; 
2  and  3  the  savings  schedule;  1  and  4  the  investment  demand  schedule; 
5  and  6  the  money  supply  schedule;  5  and  7  the  liquidity-preference- 
demand-for-money  schedule;  8  and  9  the  transactions-demand-for- 
money  schedule;  and  5  and  9  the  LAI  schedule. 

Supposing  our  model  economy  is  not  in  an  equilibrium  position, 
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what  sort  of  path  would  it  follow  to  move  to  equilibrium?  For  example, 
suppose  we  start  with  a  level  of  income  of  $175  billion  and  a  rate  of  in¬ 
terest  of  5  per  cent.  A  look  at  Table  18—5  quickly  reveals  that  this 
is  consistent  with  equilibrium  in  the  goods  and  service  markets,  but  not 
with  equilibrium  in  the  money  market.  We  see  that  savings  and  invest¬ 
ment  are  equal  at  the  rate  of  $37.5  billion.  However,  at  a  rate  of  interest 
of  5  per  cent,  the  money  supply  is  $129.4  billion  and  the  quantity  of 
money  absorbed  into  M2  balances  is  $41  billion,  leaving  $88.4  billion 
for  transactions  purposes.  With  a  rate  of  interest  of  5  per  cent,  the 
money  market  would  only  be  in  equilibrium  at  a  level  of  income  of 
$340  billion.  But  we  started  with  a  level  of  income  of  $175  billion, 
which  needs  only  $45.5  billion  in  money  balances  for  transactions  pur¬ 
poses.  Thus  there  is  an  excess  supply  of  money,  at  the  given  Y  and  i, 
equal  to  $42.9  billion,  which  will  bring  about  competitive  reduction  of 
the  rate  of  interest. 

With  a  total  demand  for  money  equal  to  $86.5  billion  (Mx  +  M2) , 
at  the  given  Y  and  i  ($175  billion  and  5  per  cent),  the  money  market 
would  be  in  equilibrium  only  at  a  negative  rate  of  interest.  However, 
as  the  rate  of  interest  falls  from  5  per  cent,  there  is  a  decline  in  the 
willingness  of  bankers  to  lend  at  the  lower  rate  of  interest,  causing  the 
money  supply  to  shrink.  Also  as  the  interest  rate  falls,  the  quantity  of 
money  people  desire  to  hold  as  idle  balances  increases.  Given  the  data 
of  our  model,  with  a  level  of  income  of  $175  billion,  the  demand  for 
and  the  supply  of  money  would  be  equal  at  a  rate  of  interest  of  1.7  per 
cent.  While  the  money  market  would  be  in  equilibrium  under  these 
conditions  (Y  =  $175  billion,  i  =  1.7  per  cent) ,  the  goods  and  services 
markets  would  be  thrown  out  of  adjustment. 

A  rate  of  interest  of  1.7  per  cent  would  induce  investors  to  invest 
$78.75  billion  and  bring  about  an  expansion  of  aggregate  income  to  a 
level  of  $312.5  billion.  But  this  in  turn  would  throw  the  money  market 
out  of  adjustment.  The  increased  level  of  income  would  increase  the 
transactions  demand  for  money,  with  the  total  demand  for  money  in¬ 
creasing  to  $155.25  billion,  an  excess  demand  of  $35.65  billion.  Clearly 
something  must  change  and  an  excess  demand  for  money  tends  to  push 
the  rate  of  interest  up.  With  an  aggregate  income  of  $312.5  billion,  the 
money  market  would  be  in  equilibrium  with  a  rate  of  interest  of  4.45 
per  cent.  But  with  Y  =  $312.5  and  i  =  4.45  per  cent,  the  goods  and 
services  markets  would  be  thrown  out  of  adjustment. 

With  a  rate  of  interest  of  4.45  per  cent,  desired  investment  falls  to 
a  rate  of  $44,375  billion.  Out  of  an  income  of  $312.5  billion,  the  in¬ 
dividuals  desire  to  save  $78.75  billion  and  to  consume  $233.75  billion. 
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Aggregate  demand  by  consumers  and  investors  thus  equals  $278,125 
billion.  The  disequilibrium  between  the  desired  level  of  investment  and 
savings  generates  pressures  which  reduces  the  level  of  income  to  $197.9 
billion  before  the  goods  and  services  markets  are  again  in  equilibrium. 
However,  if  Y  =  $197.9  billion  and  i  =  4.45  per  cent,  the  money 
market  is  no  longer  in  equilibrium. 

The  transactions  demand  for  money,  $51,454  billion,  plus  the 
liquidity-preference  demand  for  money,  $46.5  billion,  gives  a  total  de¬ 
mand  for  money  equal  to  $97,954  (Y  =  $197.9,  i  —  4.45  per  cent). 
But  with  i  equal  to  4.45  per  cent  the  banking  system  would  like  to 
supply  $127.75  billion.  Therefore,  there  is  an  excess  supply  of  money 
equal  to  $29.79 6  billion.  Such  an  excess  supply  of  money  acts  to  push 
down  the  rate  of  interest.  Given  the  functions  we  have  been  using  in 
our  model,  the  money  market  will  be  in  equilibrium  at  a  rate  of  interest 
of  2.158  per  cent,  if  Y  is  equal  to  $197.9  billion.  This  change  in  the 
rate  of  interest,  however,  will  again  throw  the  goods  and  services  mar¬ 
kets  out  of  equilibrium.  By  following  through  the  process  again  we 
discover  that  the  goods  and  service  markets  are  brought  to  equilibrium 
at  a  level  of  income  equal  to  $293.4  billion. 

We  have  not  yet  reached  the  final  equilibrium  position,  but  we 
are  very  close  to  it.  This  process  of  adjustment  may  seem  very  rigid  and 
mechanical,  but  we  have  followed  it  through  to  give  the  student  an  in¬ 
sight  into  the  adjustments  which  continually  take  place  simultaneously 
in  all  markets  in  the  real  economy.  Our  step-by-step  approach  enabled 
us  to  look  at  one  variable  at  a  time,  but  in  the  real  economy  all  variables 
are  changing  at  the  same  time.  In  order  to  completely  understand  the 
analysis,  it  is  suggested  that  the  student  work  through  changes  in  all  of 
the  basic  functions.  In  the  next  section  we  shall  examine  what  happens 
when  the  investment  function  changes. 

18.11.  A  Shift  of  the  Investment  Function 

Economists  have  focused  attention  upon  changes  in  investment  as 
one  of  the  more  important  determinants  of  changing  income  levels.  Let 
us  investigate  what  happens  in  our  basic  model  of  the  economic  system 
when  the  investment  demand  function  shifts  upward,  assuming  wages 
and  prices  remain  unchanged.  Specifically,  let  us  assume  that  the  in¬ 
vestment  demand  function,  given  in  Table  18—1  shifts  in  such  a 
manner  that  at  every  rate  of  interest  investors  will  desire  to  invest 
$10  billion  more  than  previously.  The  new  investment  function  is 
7  =  1.25  (.088  —  i)  •10’".  The  investment  function  after  the  invest¬ 
ment  shift  is  given  in  Table  18—6. 
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The  new  investment  function  is  drawn  in  Quadrant  A  of  Figure 
18—15  which  is  a  copy  of  Figure  18-12,  with  the  new  investment  func¬ 
tion  added.  How  will  this  shift  in  investment  demand  affect  the  IS 
function?  The  process  of  graphically  deriving  the  IS  function  was  ex¬ 
plained  in  Section  18.8.  If  we  proceed  in  the  same  manner,  using  the 
new  investment  function,  we  observe  that  a  new  IS  curve  is  traced  out, 
IS'  in  Quadrant  D  of  Figure  18—15.  The  increase  in  investment  demand 
has  shifted  the  IS  curve  to  the  right.  Picking  any  rate  of  interest  at  ran¬ 
dom,  we  observe  that  desired  investment  and  desired  savings  are  now 
equal  at  a  higher  level  of  income,  that  is,  the  level  of  income,  associated 

TABLE  18-6 

Hypothetical  Investment  Demand 
Function  after  an  Increase 
in  Investment 


/ 

1  ( Billions ) 

8.8% . $  0.0 

8 .  10.0 

7 .  22.5 

6 .  35.0 

5 .  47.5 

4 .  60.0 

3 .  72.5 

2  .  85.0 

1 .  97.5 

0 .  110.0 


with  each  rate  of  interest  in  the  IS  function,  has  increased.  Since  a 
greater  quantity  of  investment  is  desired  at  each  rate  of  interest,  a  higher 
level  of  aggregate  income  is  required  to  bring  forth  the  necessary  higher 
level  of  savings  to  match  the  investment.  The  equation  for  the  new  IS 
function  is  i  =  .1  —  .2 AY  •  10  12 . 

18.12.  The  Movement  to  a  New  Equilibrium 

After  the  shift  of  the  investment  function,  our  basic  model  of  the 
economic  system  will  no  longer  be  in  equilibrium.  Given  the  assumed 
data  for  the  functions  in  the  system,  the  system  was  previously  in  equi¬ 
librium  with  a  rate  of  interest  of  3.2  per  cent,  a  rate  of  investment  of 
$60  billion  and  a  level  of  income  of  $250  billion.  But  after  the  increase 
in  investment,  the  investors  would  desire  to  invest  $70  billion  at  the 
rate  of  interest  of  3.2  per  cent;  but  at  the  level  of  income  of  $250  bil¬ 
lion,  the  individuals  in  the  community  would  desire  to  save  only  $60 
billion.  Clearly  the  goods  and  service  markets  are  not  in  equilibrium. 

The  increased  investment  stimulates  an  increase  in  the  level  of 
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FIGURE  18-15 

The  Effect  of  a  Shift  in  the  Investment  Function 
on  the  IS  Function 


income,  via  the  multiplier  process,  which  in  turn  brings  about  increased 
consumption  expenditures.  As  the  level  of  income  rises,  more  money 
is  needed  to  satisfy  transactions  requirements,  thus  increasing  the  de¬ 
mand  for  money.  An  increase  in  the  demand  for  money,  with  no  change 
in  the  money  supply  function,  pushes  up  the  rate  of  interest.  A  higher 
interest  rate,  in  turn,  increases  the  quantity  of  money  supplied  and  re- 
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duces  the  quantity  of  money  desired  to  satisfy  liquidity-preference  mo¬ 
tives.  The  process  involving  a  rising  level  of  income,  consumption  ex¬ 
penditures,  and  interest  rates  continues  until  the  money  market  and  the 
goods  and  service  markets  are  again  in  balance.  That  is,  the  process  of 
expansion  will  continue  until  the  resulting  rate  of  interest  and  level  of 
income  is  such  that  desired  investment  is  equal  to  desired  savings  and 
the  demand  for  and  supply  of  money  are  equal  again.  The  shift  in  the 
equilibrium  position  of  our  hypothetical  economy  is  illustrated  in  Figure 
18—16,  where  the  new  IS  function  has  been  added.  Equilibrium  is  given 
by  the  intersection  of  the  LM  curve  with  the  new  IS'  curve:  the  new 
equilibrium  i  equals  approximately  3.56  per  cent  and  the  new  equilib¬ 
rium  level  of  income  is  $268.18  billion. 


18.13.  The  Multiplier  Again 

When  we  discussed  the  investment  multiplier  in  Section  17.11, 
we  said  the  multiplier,  k,  was  equal  to 


(17.10)  k  1  _  Mpc 


1 

MPS  ‘ 


The  marginal  propensity  to  save,  in  our  model  of  the  economy,  is  equal 
to  .3,  which  gives  us  a  multiplier  of  3  Ms.  On  this  basis,  we  would  expect 
aggregate  income  to  increase  by  $33.3  billion  when  investment  in¬ 
creased  $10  billion.  But  the  equilibrium  income  shown  in  Figure  18—16 
is  not  the  expected  $283.3  billion,  but  only  $268.18  billion.  The  in¬ 
crease  in  income  was  not  the  expected  $33-3  billion,  but  only  $18.18 
billion.  Therefore,  the  actual  multiplier  was  1.8  and  not  3 Ms.  The  ques¬ 
tion  arises,  of  course,  why? 

The  increased  investment  demand  brought  with  it  an  increase  in 
the  level  of  income  and,  consequently,  an  increase  in  the  demand  for 
money,  resulting  in  a  higher  interest  rate.  As  the  rate  of  interest  rose, 
investment  was  restrained  and  did  not  increase  as  much  as  it  would  have 
in  the  absence  of  an  interest  increase.  The  pressure  of  the  rising  interest 
rate  thus  held  investment  in  check,  which,  in  turn,  held  down  the  level 
of  income  from  what  it  might  have  been.  We  note,  in  Figure  18—16, 
that  if  the  L M  curve  was  horizontal,  i.e.,  if  the  monetary  system  was 
perfectly  elastic,  the  full  multiplier  effect  would  have  been  observed. 
Our  analysis  in  this  chapter  has  shown  that,  unless  the  economy  is  op¬ 
erating  with  a  perfectly  elastic  money  supply,  the  actual  investment 
multiplier  will  be  smaller  than  the  value  based  on  the  aggregate  mar¬ 
ginal  propensity  to  save,  and  the  increase  in  income  will  be  less  than 
that  given  by  the  multiplier. 
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FIGURE  18-16 

A  New  Equilibrium  of  the  Basic  Model 


10"2 
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So  far  we  have  discussed  and  analyzed  the  determination  of  Y,  the 
money  value  of  the  national  income,  rather  than  physical  output,  and 
employment  in  the  economy.  The  analysis  has  been  conducted  with  the 
implicit  assumption  that  wages  and  prices  remain  unchanged.  In  the 
following  chapter,  we  will  remove  this  assumption  and  analyze  the 
interrelationship  between  income,  output,  employment,  wages,  and 
prices. 

QUESTIONS  AND  EXERCISES 

1.  Assume  that  the  consumption  function  implied  in  Table  18-1  changes  to 
C  =  20  +  0.7  Yd. 

a )  Construct  new  consumption  and  savings  schedules,  using  the  new  func¬ 
tion.  Does  the  new  consumption  function  represent  an  increase  or  de¬ 
crease  in  thriftiness? 

b )  Assuming  that  the  other  functions  of  our  basic  model  remain  unchanged, 
find  the  new  equilibrium  level  of  income  and  rate  of  interest.  Has  the 
level  of  income  increased  or  decreased?  Are  investment  expenditures  af¬ 
fected? 

c)  If  the  community’s  attitude  toward  thriftiness  changes  in  such  a  manner 
that  the  aggregate  consumption  function  becomes  C  —  30  +  0.85yd , 
what  would  you  expect  to  happen  to  ( 1 )  the  level  of  income,  ( 2 )  the 
rate  of  interest,  (3)  investment,  and  (4)  savings? 

2.  Assume  that  the  transactions  demand  for  money  in  Table  18-5  becomes 
M\  =  0.3T  and  all  other  functions  of  the  basic  model  remain  as  they  are  in 
sections  18.8-18.10.  Then  trace  through  the  repercussions  of  the  change 
in  the  demand  for  money. 

3.  Suppose  there  has  been  a  widespread  movement  of  vertical  integrations  among 
the  firms  in  an  economy,  i.e.,  firms  merge  so  that  the  buying  and  selling  at 
intermediate  levels  of  production  are  eliminated.  This  implies  a  decrease  in 
the  community’s  transaction  demand  for  money.  Analyze  the  repercussions  of 
this  change  in  the  organization  of  production  on  the  money  market,  i.e.,  the 
effect  upon  Ms,  i,  Mi  and  M 2,  and  the  impact  in  the  product  market,  i.e.,  the 
effect  upon  Y,  C,  S  and  I. 

4.  Consider  a  situation  in  which  the  economy  is  initially  in  equilibrium.  Now 
suppose  there  is  a  widespread  changeover  in  industry  from  meeting  wage  and 
salary  liabilities  once  each  week  to  meeting  them  once  each  month.  This 
implies  a  decrease  in  the  community’s  transactions  demand  for  money 
M\  —  Dr(Y) .  Analyze  the  repercussions  of  this  development  in  the  money 
market,  i.e.,  the  effect  upon  Af,„  i,  and  Mi  and  AD  and  in  the  product  market, 
i.e.,  the  effect  upon  Y,  C,  S  and  /. 

5.  Suppose  that  people  try  to  shift  out  of  money  and  into  other  forms  of  assets 
such  as  government  bonds,  common  stocks,  etc.  Analyze  the  impact  of  this 
behavior  on  both  the  money  and  product  markets.  Start  your  analysis  from  an 
initial  state  of  equilibrium. 
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6.  Suppose  that  there  is  a  substantial  increase  in  the  investment  demand  for 
goods  for  inventory  purposes.  Trace  out  the  impact  of  such  a  change  on  the 
money  and  products  markets. 

7.  Let  us  assume  that  there  has  been  a  very  strong  response  to  an  advertising 
campaign  to  increase  savings.  What  would  be  the  effects  of  such  behavior  on 
the  money  and  products  markets? 

8.  The  following  behavior  equations  are  given: 

(1)  C  =  C(Y’d)  = 20  +  0J5Yd  (4)  M2  =  DL( 7)  =  °f 

(2)  I  =  1(7)  =  200  -  2500?  (5)  M  =  $150 

(3)  Mi  =  Dt(Y")  =  0.25 Y  Assume  G  =  T  =  0 

a)  Verify,  by  sketching  these  functions,  that  they  have  the  general  charac¬ 
teristics  of  the  behavior  equations  discussed  in  Chapter  18. 

b)  From  these  equations  derive  the  equations  of  IS  and  LM  curves  discussed 
in  Chapter  18. 

c)  Determine  the  equilibrium  quantities  Yd°,  Y°,  i°,  7°,  S°,  C°,  AC0,  and 
M°.  Solve  for  Y"  and  7°  graphically  by  plotting  the  IS  and  LM  curves. 

d)  Determine  the  effect  on  the  IS  curve  of  a  decrease  in  the  investment  de¬ 
mand  schedule  from  I  =  200  —  25007  to  I  —  150  —  25007.  What  is  re¬ 
sulting  effect  on  T0? 

e)  Suppose  the  Federal  Reserve  banks,  by  purchasing  government  securities 
in  the  open  market,  are  able  to  influence  the  willingness  of  bankers  to 
make  loans  with  the  result  that  the  supply  function  of  money  shifts  from 
M=110toM  =  150.  Determine  the  effect  on  the  LM  curve  and  V0. 
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Chapter 

19 


AND  EMPLOYMENT1 


Thus  far  our  analysis  of  the  determination  of  national 
income  and  employment  has  been  conducted  within  a  framework  that 
assumed  constant  wages  and  prices.  As  long  as  prices  remain  constant, 
any  increase  in  the  money  value  of  national  income  also  means  an  in¬ 
crease  in  physical  output,  since  Y  =  PQ  .  In  the  short  run,  with  a  given 
stock  of  capital,  an  increase  in  physical  output  will  also  mean  an  increase 
in  employment.  However,  as  we  pointed  out  in  our  earlier  discussion  of 
national  income  accounting,  prices  do  change  and  the  more  closely  the 
economy  is  driven  to  capacity,  or  full  employment  output,  the  more  will 
increases  in  the  consumption  or  investment  demand  for  goods  lead  to 
increases  in  the  price  level  rather  than  increases  in  physical  output  and 
employment.  Therefore,  we  need  to  develop  a  theoretical  framework 
within  which  we  can  analyze  money  income,  output,  and  employment 
together.  We  shall  do  this  by  expanding  the  basic  model  we  have  de¬ 
veloped  thus  far. 

19.1.  Real  or  Money  Values? 

As  long  as  prices  remain  constant  it  does  not  matter  whether  we 
formulate  the  determination  of  income  in  real  or  money  terms  but  as 
soon  as  prices  vary,  it  does  make  a  difference  whether  consumption,  for 
example,  is  a  function  of  money  income  or  real  income.  An  increase  in 
money  income  will  have  different  effects,  both  on  real  consumption  and 
on  the  money  value  of  consumption,  depending  on  whether  prices 
change  or  not,  if  consumption  is  a  function  of  real  income.  In  this  ex¬ 
pansion  of  our  basic  model  of  the  economy,  we  will  express  the  various 
functions  in  such  a  manner  that  the  essential  relationships  between 

1  Portions  of  this  chapter  including  the  basic  model  summarized  in  Section  19.6 
draws  on  a  paper  by  George  Horwich  and  V.  L.  Smith,  "A  Reconsideration  of  Aggre¬ 
gate  General-Equilibrium  Theory,”  processed,  Purdue  University,  School  of  Industrial  Man¬ 
agement,  1959- 
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variables  are  in  real  terms.  For  example,  real  consumption  is  taken  to 
be  a  function  of  real  disposable  income: 

rion  C  .  bY d 
0-9-1)  —=  a  +  -p-  > 

where  Yd  and  C  are  money  disposable  income  and  the  money  value  of 
consumption  and  P  is  the  price  level.  If  we  multiply  both  sides  by  P, 
we  have: 

09.2)  C  =  aP  +  bYd  . 

The  money  value  of  consumption  is  thus  a  function  of  the  price  level 
and  the  level  of  money  disposable  income.  What  we  are  assuming,  in 
this  section,  is  that  people  are  not  subject  to  money  illusions.  They  do 
recognize  what  is  happening  to  the  real  variables  when  prices  change. 

19.2.  Introducing  the  Price  Level 

First  we  add  the  price  level  as  an  explicit  variable  in  our  IS-LM 
model  of  the  economy.  This  is  accomplished  by  rewriting  the  basic 
equations.  Then  an  aggregate  demand  for  labor  is  developed,  based  on 
the  assumption  of  profit  maximization,  and  an  aggregate  production 
function  is  postulated,  showing  the  relationship  between  physical  output 
and  employment.  An  implicit  supply  of  labor  is  contained  in  an  equilib¬ 
rium  condition  that  money  national  income  be  equal  to  the  money  wage 
rate  times  employment  plus  the  equilibrium  return  to  the  owners  of 
capital  which,  in  equilibrium,  is  equal  to  the  rate  of  interest,  times  the 
value  of  capital.  This  model  of  an  economy  helps  explain  the  determina¬ 
tion  of  the  level  of  money  income,  money  wages,  the  price  level,  the 
rate  of  interest,  output,  and  employment  in  a  general  equilibrium  system. 

Money  savings  is  now  a  function  of  the  price  level  and  money 
income: 

(19.3)  S  =  Y  —  C(P,  Y)  , 

and  the  money  value  of  investment  is  a  function  of  the  price  level  and 
the  rate  of  interest: 

(19-4)  I  =  KP,  0  . 

When  the  desired  level  of  savings  is  equated  to  the  desired  level  of 
investment  (the  equilibrium  condition  for  the  IS  function),  we  obtain 
a  functional  relationship  between  the  level  of  money  income  and  the 
rate  of  interest  with  the  price  level  as  a  parameter,  that  is,  the  position 
of  the  IS  curve,  as  we  previously  drew  it,  now  depends  on  the  price  level 
and  the  whole  curve  will  shift  as  the  price  level  changes.  The  IS  func¬ 
tion  is  expressed  as 
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(19.5)  Y  -  C(Y,  P)  =  I(i,  P)  . 

If  the  price  level  rises,  the  IS  curve  will  rotate  upward,  that  is  a  given 
rate  of  interest  will  be  associated  with  a  higher  level  of  money  income. 

In  a  similar  fashion,  the  demand  for  speculative  balances  is  as¬ 
sumed  to  depend  upon  the  command  over  real  resources,  that  is,  with  a 
given  rate  of  interest,  if  the  price  level  rises  the  demand  for  M2  balances 

FIGURE  19-1 

A  Shift  of  the  IS  Curve  with  Price  Changes 


will  rise  proportionately  in  order  to  maintain  the  relationship  between 
the  rate  of  interest  and  "real”  balances. 

(19.6)  M2  =  Dl,0,  P)  . 

The  demand  for  transactions  balances  remains  a  function  of  the 
level  of  money  income,  which  reflects  the  change  in  the  price  level  since 
Y  —  PQ. 

(19.7)  Mi  =  Dt(T)  ■ 

The  money  supply,  in  this  expansion  of  our  model  of  the  economy, 
is  equal  to  the  given  stock  of  money  in  the  system,  M,  plus  the  additional 
money  the  banking  system  is  willing  to  create.  This  part  of  the  money 
supply,  we  assume,  depends  upon  real  factors  in  the  system,  that  is,  the 
banking  system  is  willing  to  create  more  money  at  a  higher  price  level, 
at  any  particular  rate  of  interest.  This  means  that  the  banks  are  not 
subject  to  a  money  illusion,  that  the  essential  relationship  is  between  the 
rate  of  interest  and  the  bankers’  willingness  to  supply  monetary  com¬ 
mand  over  real  resources.  As  the  price  level  rises,  however,  the  given 
stock  of  nominal  money,  M,  will  purchase  less  and  less  goods  and  ser¬ 
vices.  As  a  result,  as  prices  rise,  everything  else  equal,  the  LM  curve  will 
shift  upward.  In  this  model  the  money  supply  is  given  by: 
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(19.8)  Ma  =  M  +  sQ,  P)  . 

When  the  demand  for  money  is  equated  to  the  supply  of  money 
(the  equilibrium  condition  for  the  LM  function),  we  now  have  a  func¬ 
tional  relationship  between  the  level  of  money  income  and  the  rate  of 
interest,  with  the  price  level  and  the  given  stock  of  nominal  money  as 
parameters.  This  new  LM  function  is  given  by: 

(19.9)  M  +  s(i,  P )  =  DrOO  +  DlO,  P)  • 

Graphically,  the  shift  in  the  LM  function,  with  a  rise  in  prices,  is 
shown  in  Figure  19—2. 


FIGURE  19-2 

A  Shift  of  the  LAI  Curve  with  Price  Changes 


Although  we  now  have  two  functional  relationships  between  the 
rate  of  interest  and  the  level  of  money  income,  this  is  not  sufficient  to 
determine  them  unless  we  assume  that  the  price  level  is  given.  However, 
the  price  level  is  one  of  the  economic  variables  to  be  determined  by  the 
operation  of  the  economic  system.  We  observe  that  the  general  price 
level  does  change,  from  time  to  time,  and  this  change  in  the  level  of 
prices  in  our  economy  is  one  of  the  things  we  want  to  be  able  to  explain 
and  understand.  In  order  to  do  this,  we  must  expand  our  model  of  an 
economy  and  introduce  explicitly  such  things  as  the  level  of  employ¬ 
ment,  total  output,  prices,  and  the  wage  rate.  At  the  same  time,  we  do 
not  want  the  model  to  get  too  complicated  for  us  to  handle;  our  goal 
is  that  of  simplicity,  while  still  enabling  us  to  isolate  and  understand  the 
fundamental  relationships  in  our  economic  system. 
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19.3.  The  Demand  for  Labor 

Accordingly,  we  will  expand  our  view  of  the  economy,  building  it 
up  on  the  assumption  that  we  are  dealing  with  a  competitive  system  in 
which  the  firms  seek  to  maximize  profits  and  produce  a  single  product 
that  may  be  used  either  for  investment  or  consumption.  This  is  really 
equivalent  to  using  an  index  of  production,  such  as  the  Federal  Reserve 
Index  of  Industrial  Production,  on  the  assumption  that  the  composition 
of  output  remains  unchanged  or  makes  no  significant  difference. 

We  know,  from  our  discussion  of  the  economics  of  the  individual 
firm,  that  a  profit-maximizing  firm  will  hire  labor  up  to  the  point  where 
the  money  wage  rate  is  equal  to  the  value  of  the  marginal  product, 
under  conditions  of  competition. 

(19.10)  W  —  PQ'  , 

where  W  is  the  money  wage  rate,  P  the  price  of  the  commodity,  and  Q' 
is  the  marginal  physical  product  of  labor.  If  we  multiply  both  sides  of 
Equation  (19.10)  by  N,  aggregate  employment,  we  have  the  total 
money  wages  bill  on  the  left-hand  side.  Since  total  output  divided  by  the 
average  product  of  labor  is  equal  to  total  employment  by  definition,  we 
may  substitute  Q/ Q  for  N  on  the  right-hand  side  of  Equation  (19.10) 
to  give  us: 

(19.11)  WN  =  PQ'  ■  Q/Q  , 
which  may  be  rewritten  as 

PEN  =  PO  •  €-  , 

*  Q 

where  Q  is  total  output  and  0  is  the  average  product  of  labor.  If  we 
now  divide  both  sides  of  Equation  (19-11)  by  W ,  the  money  wage  rate, 
we  have: 

(19.12)  N  =  f-|. 

Equation  (19.12)  says  that  the  aggregate  demand  for  labor  is  equal  to 
national  income  divided  by  the  money  wage  rate  multiplied  by  the  share 
of  national  income  going  to  labor.  In  a  competitive,  profit-maximizing 
model  of  the  economy,  the  share  of  national  income  going  to  labor  is 
equal  to  the  ratio  of  the  marginal  product  to  the  average  product  of 
labor.  From  Equation  ( 19.10) ,  it  is  easy  to  see  that  firms  hire  labor  up 
to  the  point  where  the  real  wage  rate  is  equal  to  the  marginal  product 
of  labor.  If  we  multiply  the  marginal  product  of  labor  by  total  employ- 
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ment,  we  have  the  aggregate  real  returns  to  labor.  If  we  multiply  the 
average  product  of  labor  by  total  employment,  we  have  total  output. 
Then  if  we  divided  the  aggregate  returns  to  labor  by  total  output,  it  is 
clear  that  the  share  going  to  labor  as  a  whole  is  equal  to  Q'/Q. 

19.4.  The  Aggregate  Production  Function 

Next  let  us  introduce  an  aggregate  production  function  relating  the 
output  of  our  single  commodity,  Q,  to  the  input  of  labor,  N,  and  capi¬ 
tal,  K: 

(19.13)  j Q  =  £(N,K). 

We  assume  that  the  production  function  in  Equation  (19-13)  is  of  the 
normal  form  of  Figure  19-3. 


FIGURE  19-3 

A  Hypothetical  Production  Function 


Equation  (19-13)  says  that  the  output  of  the  single  good,  Q,  is  some 
function  of  the  amount  of  labor  and  capital  used  in  the  productive  proc¬ 
ess.  In  our  short-run  analysis  we  assume  the  amount  of  capital  is  given 
and  unchanged  during  the  period,  but  over  time  the  amount  of  capital 
in  the  economy  will  change.  At  this  point  in  our  analysis,  however,  we 
are  not  concerned  with  the  factors  determining  growth;  this  will  be 
discussed  in  a  later  chapter. 

19.5.  National  Income  Equalities 

We  know,  from  our  study  of  national  income  accounting  that  the 
aggregate  value  of  the  goods  purchased  for  consumption  and  net  invest¬ 
ment  is  equal  to  national  income,  therefore,  we  have: 

(19.14)  y  s  PQ  , 
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where  Y  is  money  national  income,  P  is  the  price  of  our  single  com¬ 
modity  (which  may  be  thought  of  as  the  general  price  level),  and  Q  is 
output. 

Looking  at  the  other  side  of  the  productive  process,  we  recall  that 
the  sum  of  the  factor  payments  is  also  equal  to  national  income.  In  this 
simple  model  of  the  economy,  with  only  two  factors  of  production,  the 
sum  of  the  total  wage  payments  plus  the  return  to  the  owners  of  capital 
is  equal  to  national  income: 

(19.15)  Y  =  WN  +  rPK  . 

In  Equation  (19-15)  WN  is  the  sum  of  the  wage  payments  to  labor 
while  rPK  is  the  aggregate  return  to  the  owners  of  capital,  where  K  is 
the  stock  of  real  capital,  P  the  price  per  unit,  and  r  is  the  rate  of  return 
per  unit  of  capital. 

At  any  rate  of  interest,  businessmen  will  push  investment  to  that 
rate  for  which  the  net  return,  r,  is  equal  to  the  rate  of  interest,  i.  This  is 
the  behavior  expressed  in  the  equilibrium  condition2 

(19.16)  i  =  r. 

If  the  rate  of  interest  is  greater  than  the  net  return  on  capital,  investment 
will  fall,  but  if  the  rate  of  return  on  capital  is  greater  than  the  rate  of 
interest,  investment  will  expand.  In  equilibrium  the  two  are  brought 
into  equality. 

The  next  equation  states  that  in  the  short  run  the  stock  of  capital 
is  a  given,  fixed  quantity, 

(19.17)  K  =  K  . 

Two  definitions  complete  our  simple  model  of  a  competitive  econ¬ 
omy  based  on  profit  maximization: 

(19.18)  0'  =  60/ dN 

(19.19)  2  =  Q/N  . 

Equation  (19-18)  defines  Q',  the  marginal  product  of  labor,  as  being 
the  first  derivative  of  the  aggregate  production  function,  that  is  the  rate 
of  change  of  output  with  respect  to  a  very  small  change  of  labor.  The 
average  product  of  labor,  Q,  is  defined  in  Equation  (19-19)  as  being 
equal  to  aggregate  output  divided  by  total  employment. 

19.6.  The  Basic  Model 

We  now  have  a  simple  model  of  an  economy  consisting  of  ten 
equations,  ten  variables,  whose  values  are  to  be  determined  in  the  work- 

2  See,  for  example,  the  treatment  by  A.  P.  Lerner  in  The  Economics  of  Control 
(New  York:  The  Macmillan  Co.,  1946),  Chaps.  21  and  25. 
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ing  out  of  the  general  equilibrium,  and  two  given  values.  The  ten 
equations  are: 


(19-5) 

Y  -  C(Y,  P)  =  10,  P) 

(19-9) 

M  +  sO,  P)  =  dt(X)  +  dl0,  p) 

(19.12) 

£ 

II 

oij/o 

(19.13) 

Q  =  Q(N,  K) 

(19.14) 

Y=  PQ 

(19.15) 

Y  =  IVN  +  rPK 

(19.16) 

i  —  r 

(19.17) 

K  =  K 

(19.18) 

Q!  =  dQ/dN 

(19.19) 

Q  =  Q/N  . 

The  ten  variables  to  be  determined  as  a  result  of  the  general  equilibrium 
of  our  model  of  the  economic  system  are  Y ,  i,  P,  N,  Q,  W,  Q',  Q,  K, 
and  r,  that  is,  money  income,  the  rate  of  interest,  the  price  level,  em¬ 
ployment,  aggregate  output,  money  wages,  the  marginal  product  of 
labor,  the  average  product  of  labor,  the  stock  of  capital,  and  the  rate  of 
return  on  capital.  Given  are  K  and  M ,  the  stock  of  capital  and  that  part 
of  the  stock  of  money  that  is  determined  outside  of  the  system,  normally 
by  the  central  bank.  Since  K  is  taken  as  equal  to  K  in  the  short  run,  we 
really  only  have  nine  variables  to  be  determined  within  the  system. 

We  recognize  that  Equations  (19.5)  and  (19-9)  are  our  familiar 
IS  and  LM  functions,  respectively,  with  the  stock  of  money,  M,  and  the 
price  level,  P,  as  parameters.  As  we  have  seen,  there  is  a  different  IS  and 
LM  curve  for  every  different  price  level.  The  price  level,  however,  is 
determined  as  a  part  of  the  equilibrium  of  the  whole  system. 

The  IS-LM  relationship  between  the  rate  of  interest  and  level  of 
money  income  is  shown  graphically  in  the  upper  right-hand  quadrant  of 
Figure  1 9—4.  Equations  (19-12),  (19.14),  (19.18),  and  (19-19),  may 
be  combined  to  devise  the  aggregate  demand  for  labor  as  a  function  of 
the  level  of  aggregate  money  income,  given  the  money  wage  rate: 

(19.12')  N-2.fi'- 

The  relationship  between  the  aggregate  demand  for  labor  and  the  level 
of  money  income  is  shown  in  the  lower  right-hand  quadrant  of  Figure 
19—4.  The  shape  of  the  demand-for-labor  function  is  determined  by  the 
ratio  of  the  marginal  product  of  labor  to  the  average  product  of  labor. 
Since  we  have  assumed  a  "normal”  shape  for  the  aggregate  production 
function,  this  ratio  gets  smaller  and  smaller  as  employment  expands 
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FIGURE  19-4 

Money  Income,  Prices,  Output,  and  Employment 


until  employment  reaches  a  level  at  which  the  marginal  product  of 
labor  equals  zero.  Up  to  this  point,  with  every  increase  in  the  level  of 
aggregate  money  income  more  labor  will  be  demanded,  given  the  wage 
rate.  But  when  the  marginal  product  of  labor  falls  to  zero,  the  demand 
for  labor  ceases  to  expand  with  rising  national  money  income. 
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19.7.  The  Supply  of  Labor 

Equations  (19-16)  and  (19-17)  may  be  substituted  into  Equation 
(19.15)  and  the  result  rewritten  as : 


(19.15') 


N  = 


Y  -  rPR 
IV 


J 


which  may  be  considered  as  a  labor  supply  function.  As  an  aggregate 
labor  supply  function,  Equation  (19.15')  indicates  that  the  quantity  of 
labor  which  is  offered  is  consistent  with  the  wage  rate,  the  rate  of  return 
on  capital,  and  the  behavior  implied  in  the  consumption  and  investment 
functions.  This  follows  from  the  requirement  that  national  income  be 
equal  to  the  sum  of  factor  payments.  We  are  simply  requiring  that  the 
labor  supply  behavior  be  consistent  with  the  other  behavior  equations 
in  the  economic  system.  The  labor  supply  function  is  shown  graphically 
in  the  lower  right-hand  quadrant  of  Figure  19—4  as  a  relation  between 
the  level  of  money  income  and  the  level  of  employment,  given  the  rate 
of  interest,  the  price  level,  and  the  wage  rate. 

When  the  assumption  of  a  given  stock  of  capital,  Equation 
( 19.17 ) ,  is  combined  with  the  aggregate  production  function,  Equation 
( 19-1 3 ) ,  we  have  a  short-run  relationship  between  the  level  of  employ¬ 
ment  and  the  rate  of  output. 

(19.13')  Q  =  Q(N,  £)  • 

This  short-run  aggregate  employment-output  relationship  is  shown  in 
the  lower  left-hand  quadrant  of  Figure  19—4. 

Finally,  we  have  the  relationship  between  the  level  of  money  in¬ 
come,  output,  and  the  price  level,  which  is  obtained  by  rewriting  Equa¬ 
tion  ( 19.14) . 

(19.14')  P  =  Y/Q  . 

This  relationship  is  shown  in  the  upper  left-hand  quadrant  of  Figure 
19-4. 

Figure  19—4,  taken  as  a  whole,  illustrates  an  equilibrium  position 
of  the  whole  system  with  all  of  the  values  consistent,  showing  the  re¬ 
lationship  between  the  rate  of  interest,  the  level  of  aggregate  money 
income,  employment,  output,  and  the  price  level. 


1 9.8.  An  Alternative  View  of  the  Model 

An  alternative  way  of  viewing  the  general  equilibrium  system 
emphasizes  the  relationship  between  aggregate  employment  and  the 
wage  rate,  with  all  the  other  functions  as  a  part  of  the  total  system  but 
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hidden  behind  the  scenes.  We  may  solve  Equations  ( 19-5 )  and  ( 19.9) 
for  i  and  Y ,  with  the  stock  of  money  and  the  price  level  of  parameters, 
which  are  written  as 


(19.50  *  =  H(M,  P) 

(19.90  Y  =  N(M,  P)  . 

In  Equation  ( 19-14)  we  see  that  the  price  level  is  equal  to  money 
income  divided  by  aggregate  output,  therefore  we  can  substitute  Y/Q 
for  P  in  the  above  functions.  However,  money  income  is  also  a  function 
of  the  stock  of  money  and  the  price  level;  therefore,  we  may  rewrite 
Equation  (19-14)  as 

(19.140  P  =  /Cfi,  M) 

and  then  substitute  this  function  into  (19-50  and  ( 19-90  '• 


(19.5")  H[M,  J(Q,  M)] 
(19.9")  Y  =  R[M,J(Q,M)]  . 


However,  according  to  our  aggregate  production  function,  Equation 
(19-13),  output  is  a  function  of  employment  of  labor  and  the  given 
stock  of  capital,  so  we  have: 

(19.5"0  *'=  H(M,  J[(N,  K),  M]) 

(19.9"')  Y  —  R(M,  J[(N,  K),  M])  . 


Next  we  may  rewrite  Equations 

(19.120 

(19.150 


(19-12)  and  (19-15)  as  follows: 
Y  O’ 

H/=N'tand 

r-ag. 


Now  let  us  substitute  Equation  (19.9' ")  for  Y  in  Equation  (19-120 
which  will  give  us: 


(19.20) 


W  = 


R(M,  J[(N ,  K),  M]) 

N  2 


Our  next  step  is  to  substitute  Equation  (19.9  ")  for  Y,  (19.5'")  for  i, 
and  (19-140  and  (19-130  for  P  in  Equation  ( 19-150  •  As  a  result  of 
these  substitutions,  we  have: 


(19-21) 


R(MJ[(N,K),M ])  -  H(M,J[(N,K),M])  ■  J[(N,K)M]  •  K 
W  N 


Equation  ( 19-20)  represents  the  aggregate  demand  for  labor  as  a 
relationship  between  wages  and  the  amount  of  employment,  with  the 
stock  of  money  and  the  stock  of  capital  as  parameters.  It  is  based  on  the 
assumption  of  a  profit-maximizing  competitive  system.  The  labor  supply 
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relationship  in  Equation  (19.21)  is  based  on  the  requirement  that 
national  income  be  equal  to  the  sum  of  factor  payments  and  that  the 
labor  supply  behavior  be  consistent  with  the  other  behavior  relations 
in  the  complete  system.  We  thus  have  the  complete  system  reduced  to 
a  wage-employment  equilibrium,  with  the  wage  rate  such  as  to  bring 
the  quantity  of  labor  demanded  into  equality  with  the  quantity  of  labor 
supplied.  The  relationship  is  expressed  in  money  terms  with  the  stock  of 
money  present  in  both  the  demand  and  supply  side.  Thus  as  the  stock 


FIGURE  19-5 


Wage-Employment  Equilibrium 


of  money  changes  the  functions  will  shift  up  or  down  together,  chang¬ 
ing  the  money  wage  rate  but  not  the  level  of  employment.  Graphically, 
the  system  is  shown  in  Figure  19—5. 

This  version  of  our  model  of  the  general  equilibrium  system  may 
be  likened  to  a  clock — on  the  face  one  observes  only  the  two  hands; 
behind,  the  complete  clockworks.  On  the  surface  of  the  wage-employ¬ 
ment  equilibrium  form  of  our  model  of  the  economy,  one  observes  only 
the  supply  and  demand  functions  of  labor,  but  beneath  these  two  func¬ 
tions  are  all  the  other  interrelationships  of  the  whole  economy.  Once 
the  wage  rate  and  the  level  of  employment  are  found,  we  can  work  back 
to  find  all  the  other  variables.  Since,  if  we  know  the  level  of  employ¬ 
ment,  by  (19-13)  we  know  aggregate  output.  Also,  if  we  know  the 
level  of  employment  and  the  wage  rate,  by  (19.12')  we  know  the  level 
of  money  income.  If  we  know  the  level  of  money  income  and  aggregate 
output,  by  (19.14)  we  know  the  price  level,  and  by  (19.15)  we  also 
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know  the  rate  of  interest.  Thus  we  can  find  all  the  variables  in  the 
system  if  we  solve  the  wage-employment  relationship. 

19.9.  A  Numerical  Model  of  the  Complete  System 

Many  of  the  interrelationships  between  the  level  of  income,  em¬ 
ployment,  output,  and  the  price  level  may  be  seen  more  clearly  if  they 
are  examined  with  the  aid  of  a  specific  numerical  example.  Therefore, 
we  will  construct  such  an  example  of  our  basic  model  of  the  economy 
and  then  use  it  to  explore  such  things  as  the  effect  on  the  system  of  an 
increase  in  the  quantity  of  money,  the  effect  of  an  upward  shift  of  the 
investment  function,  the  effect  of  a  change  in  the  liquidity-preference 
function,  and  the  effect  of  a  change  in  the  savings  function.  (The  effect 
of  an  arbitrary  increase  in  money  wages,  and  the  effect  of  an  arbitrary 
increase  in  the  rate  of  return  to  the  owners  of  capital. ) 

The  savings  function  is  assumed  to  be: 

(19.22)  I  =  -3  •  109P  +  -3PQ  , 


and  the  investment  function  is  given  by: 


(19.23) 


P(.0 8  -  0 ' 109 
4  ■  1CT3 


The  IS  relationship  between  the  rate  of  interest  and  the  level  of  income 
is  derived  from  the  savings  and  investment  function,  remembering  that 
the  level  of  money  income  is  equal  to  price  times  aggregate  output.  In 
this  example  the  IS  relation  is  found  to  be 

1  2  PO  ■  10-12 

(19.24)  iP  =  .092 P  -  1.2 PQ  •  10~12  or  i  =  0.92  -  * 


The  LM  function,  we  recall,  is  the  relationship  between  the  rate  of 
interest  and  the  level  of  income  based  upon  the  equilibrium  condition 
that  the  quantity  of  money  demanded  be  equal  to  the  quantity  of  money 
supplied  in  the  money  market  section  of  the  economy.  The  supply  of 
money  is  taken  to  be: 

(19.25)  Ms  =  114.4  •  109  +  60 iP  •  109  . 

The  demand  for  money  for  transactions  purposes  is  given  by: 

(19.26)  Ml  =  .26PQ  , 


and  the  liquidity-preference  demand  for  money  is: 


(19.27)  M,  =  K*#-  0  ■ 


5  10 


1-3 
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With  the  above  demand  and  supply  relations  in  the  money  market,  the 
LM  function  is  equal  to: 

(19.28)  iP  =  PQ  •  1CT12  +  -07P  -  .44 


or 


PQ  ■  10-12 
~  P 


The  aggregate  production  function  for  our  numerical  model  is 
assumed  to  be: 


(19.29)  Q  =  2 HNK  -  AN2  -  BK2  , 

with  A,  B,  and  H  as  given  constants  determined  by  the  given  state  of 
technology  in  the  economy.  Their  respective  values  are  10  ',  10"”,  and 
3  •  10  In  our  basic  short-run  model,  the  stock  of  capital  is  given, 
Equation  (19.17),  and  K  is  assumed  to  be  equal  to  3  *  10"  . 

Since  the  marginal  productivity  of  labor  is  the  rate  of  change  of 
output  with  respect  to  labor,  i.e.,  the  first  derivative  of  the  production 
function  with  respect  to  N,  we  have: 

(19.30)  Q'  =  2 HK  -  2 AN  , 

and  the  average  product  of  labor  is  equal  to: 

(19.31)  Q=2HK-  AN-  ~  • 


The  complete  system  for  the  numerical  model  of  the  economic 
system  consists  of  the  following  ten  equations: 

(19.24)  iP  =  .092 P  -  1.2PQ-  10“12 

(19.28)  iP  =  PQ  -  10~12  +  .07 P  -  .44 

asao  N  =  m 

(19.29)  Q  =  2 HNK  -  AN2  -  BK 2 

(19.14)  Y  =  PQ 

(19.15)  Y  =  WN  +  rPK 

(19.16)  i  =  r 

(19.17)  K=  K 

(19.30)  Q'  =  2 HK  -  2 AN 

BK 2 

(19.31)  Q=2HI{-  AN- -w- 

The  system  includes  the  following  ten  variables  i,  P.  O,  N,  Y,  W,  Q',  Q, 
K,  and  r,  plus  the  following  constants,  K  =  3  '  10”,  A  =  10  ’,  B  = 
1 0 ”,  and  H  =  3  *  1 0  ’.  Our  basic  model  of  the  economy  is  thus  a  system 
of  simultaneous  equations  with  ten  equations  and  ten  unknowns.  Equa- 
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tion  ( 19.24)  is  the  IS  function,  while  Equation  ( 19.28)  is  our  familiar 
LM  relationship.  The  next  equation,  (19.12),  is  the  aggregate  demand 
for  labor  based  on  the  assumptions  of  profit  maximization  and  a  com¬ 
petitive  economy.  The  aggregate  production  function  is  given  in  Equa¬ 
tion  (19.29).  Equation  (19.14)  is  the  identity  that  national  income  is 
equal  to  price  times  quantity,  while  the  next  equation  ( 19-15  ),  is  based 
on  the  requirement  that  national  income  is  also  equal  to  the  sum  total 
of  factor  payments.  The  condition  that  in  equilibrium  the  rate  of  interest 
must  be  equal  to  the  rate  of  return  on  capital  is  contained  in  Equation 
(19-16).  Our  short-run  assumption  is  given  in  the  following  equation, 
and  the  last  two  equations  in  the  system,  ( 19-30)  and  ( 19-31 ) ,  are  the 
definitions  of  the  marginal  and  average  product  of  labor. 


19.10.  The  General  Equilibrium  of  the  Model 

In  solving  the  system  for  the  equilibrium  values  for  the  variables 
we  will  take  advantage  of  the  possibility  of  reducing  the  complete  sys¬ 
tem  to  two  equations  representing  the  wage-employment  equilibrium. 
The  IS  and  LM  functions  may  be  solved  for  the  equilibrium  values  of 
PQ  and  i,  with  P  as  a  parameter  to  give  us 

(19.32)  PQ  =  P  ■  1010  +  2  •  10u 

(19.33)  *  =  .08  -  ^  • 


We  can  then  substitute  these  values  for  PQ  and  i  as  follows: 


(19.12') 

(19.14') 

(19.15') 


>T  P  ■  1010  +  2  •  1011  O' 

N  =  - •  ~ 

w  2 

Y  —  P  •  1010  +  2  •  1011  =  PQ 
P  •  1010  +  2  •  10u  =  WN  +  (.08P  -  .24)  •  3  •  10u  . 


The  aggregate  production  function,  after  substituting  the  given  numeri¬ 
cal  values  for  the  constants,  is  equal  to: 

(19.29')  Q  =  1800 N  -  N2  •  10“6  -  9  •  109  . 


Equation  ( 19.12')  may  be  rewritten  as 


(19.12") 


W  = 


P  ■  1010  +  2  •  10n 
N 


QL 

2 


The  supply  function  of  labor,  Equation  (19-15'),  may  be  solved 
for  W ,  to  give  us 


(19.15") 


W  = 


272  ■  109  -  14P  •  109 


N 
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We  may  next  substitute  the  value  for  Q,  given  by  Equation  (19-29'), 
into  Equation  (19.14')  which  then  equals 

(19.14")  P(1800N  -  N2  •  10-5  -  9  •  109)  =  P  •  1010  +  2  •  10u  , 
and  we  can  then  solve  for  P: 


(19.14"') 


P  = 


2  ■  1011 

(1800N  -  N2  •  1CT5  -  9  ■  109)  -  1010 


The  above  value  for  P  can  then  be  substituted  into  Equation  (19-12") 
and  (19-15")  to  give  us  two  equations  in  two  unknowns,  W  and  N, 


FIGURE  19-6 


Wage-Employment  Equilibrium  of  Basic  Model 


since,  by  Equations  (19-30)  and  (19-31),  Q'  and  D  are  both  functions 
of  N,  given  K.  The  wage-employment  equilibrium  is  represented  by 

(19.12"')  W  = 

2  •  10u 


.(1800N  -  N2  •  10~6  -  9  •  109)  -  1010 


1010  +  2  •  101 


N 


(19.15"')  W  = 

272  •  109  -  14 


2  •  101 


.(1800N  -  N2  ■  10-5  -  9  109)  -  10 


10 


109 


N 


The  first  Equation  (19-12"')  represents  the  demand  side  of  the 
equilibrium  and  (19-15"  )  the  supply  side.  The  supply-demand  rela- 
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tionship  provided  us  with  the  equilibrium  values  for  the  money  wage 
rate  and  the  amount  of  employment:  W0  =  $4,685.66,  and  N0  = 
4.3118  •  10'.  Graphically  the  equilibrium  solution  of  the  wage-employ¬ 
ment  relation  is  presented  in  Figure  19-6. 

Having  found  the  equilibrium  values  for  the  money  wage  rate  and 
the  level  of  employment,  we  can  proceed  to  find  the  equilibrium  values 
of  the  other  values.  Given  N,  we  can  find  Q  from  Equation  (19. 29") 
and  then  P  from  Equation  ( 19.14"') .  Knowing  P,  we  can  solve  for  PQ, 
Equation  (19-32),  and  i,  Equation  (19.33). 

Then  by  Equation  (19-14)  we  have  Y.  As  soon  as  we  know  i,  we 
also  have  equilibrium  value  for  r,  Equation  (19.16).  The  equilibrium 
values  for  all  the  variables  in  our  numerical  model  are  as  follows: 


W  =  $4,685.66 
N  =  43-118  million 
P  =  $5.00 
Q  =  50  billion 
Y  =  PQ  =  $250  billion 


i  -  .032 

r  =  .032 

K  =  K  =  3  ■  1011 
Q'  =  937.64 
Q  =  1160.09. 


We  can  also  go  behind  the  IS  and  LM  functions  to  find  the  equilib¬ 
rium  values  for  savings  and  investment,  and  quantity  of  money  de¬ 
manded  and  supplied. 

=  $60  billion 
I  =  $60  billion 
Ms  =  $124  billion 
Mi  =  $65  billion 
M2  =  $59  billion. 

The  aggregate  return  to  labor,  WN ,  is  equal  to  $202  billion, 
while  the  return  to  the  owners  of  capital,  rPK ,  is  $48  billion.  (The 
amounts  are  rounded  off  to  the  nearest  billion.) 

The  equilibrium  position  of  our  numerical  model  is  illustrated  in 
Figure  19—7.  In  the  upper  right-hand  quadrant  we  observe  the  equilib¬ 
rium  rate  of  interest  and  level  of  money  income,  i0 ,  Y0 ,  at  which  both 
desired  savings  equals  investment  and  the  quantity  of  money  demanded 
equals  the  quantity  of  money  supplied,  given  the  equilibrium  price  level, 
P0 .  The  relationship  between  the  level  of  money  income  and  the  level 
of  employment  is  presented  in  the  lower  right-hand  quadrant.  At  the 
level  of  income  Y0 ,  business  firms,  in  the  pursuit  of  profits,  will  demand 
the  quantity  of  labor  N0 ,  given  the  wage  rate  W„  ;  and  the  same  quan¬ 
tity  of  labor  will  be  supplied,  given  the  wage  rate  W 0 ,  the  interest  rate 
i0 ,  and  the  price  level  P0 .  It  is  only  at  the  level  of  employment  N0  that 
the  total  national  income  is  paid  out  to  the  owners  of  the  factors  of 
production,  capital,  and  labor.  Our  aggregate  production  function  is 
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FIGURE  19-7 

Equilibrium  of  Money  Income,  Output,  and  Employment  of 
Numerical  Model 
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shown  in  the  lower  left-hand  quadrant,  and  we  observe  that  with  the 
quantity  of  labor  N0  output  is  equal  to  Q0 ,  which  will  be  sold  at  the 
price  P0  given  a  national  income  equal  to  Y0 . 

19.1 1.  The  Effect  of  an  Increase  in  the  Quantity  of  Money 

From  the  very  beginnings  of  economics,  economists  have  been 
interested  in  what  happens  when  the  quantity  of  money  in  an  economic 
system  is  increased.  We  propose  to  use  our  model  of  an  economic  system 
to  gain  some  insight  into  the  problem.  We  want  to  remember,  however, 
that  we  are  dealing  with  a  very  simplified  model  of  a  competitive  eco¬ 
nomic  system  with  flexible  prices,  and  the  results  of  our  study  are  strictly 
applicable  only  to  such  an  economy.  Nevertheless,  the  results  bring  out 
principles  which  have  applicability  to  economic  systems  that  do  not 
deviate  too  widely  from  competitive  conditions. 

Specifically  let  us  assume  that  the  supply  function  of  money  in  our 
model  shifts  to 

(19.34)  Ms  =  143  •  109  +  60 tP  •  109  , 

that  is,  the  stock  of  money  in  the  economy  is  increased  by  23  per  cent, 
increased  in  such  a  manner  that  everyone  who  holds  money  for  any 
reason  whatsoever  has  25  per  cent  more  money.  As  a  result  of  the 
change  in  the  money  supply  function,  the  LM  equation  will  also  shift, 
since  with  a  different  stock  of  money  there  will  be  a  different  level  of 
income  associated  wfith  each  rate  of  interest  to  bring  about  equilibrium 
in  the  money  market.  The  new  LM  function  is  given  by 

(19.35)  iP  =  PQ  10“12  +  .01P  -  .55  or  i  =  - f  .07  -  -y  ■ 

In  this  new  situation,  people  will  find  they  have  more  money  than  they 
desire  to  hold  for  transactions  purposes,  at  the  income  level  Y„ ,  and 
more  money  than  they  want  to  hold  for  liquidity  motives,  given  the  rate 
of  interest  i0 .  The  result,  of  course,  is  that  the  people  will  spend  the 
excess  money  and  as  a  result  drive  up  the  level  of  money  income  and 
the  rate  of  interest  will  fall  in  the  face  of  the  excess  supply  of  money. 
The  level  of  money  income  will  continue  to  rise  and  the  rate  of  interest 
will  continue  to  fall  until  the  excess  money  is  absorbed  either  into  trans¬ 
actions  balances  or  into  liquidity  balances. 

The  shift  of  the  LM  function  in  our  numerical  model,  in  conjunc¬ 
tion  with  the  unchanged  IS  function  will  give  us  a  new  equilibrium 
solution: 
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FIGURE  19-8 

The  Effect  of  an  Increase  in  the  Quantity  of  Money 
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(19.36)  PQ=P  1011  +  2.5  •  1011 
(19.37)  i  =  .08  -  j  ■ 


If  the  price  level  were  to  remain  unchanged  at  $5.00,  it  is  quickly  dis¬ 
covered  that  the  economic  system  will  reach  equilibrium  with  a  money 
income  of  $300  billion  and  a  rate  of  interest  of  2  per  cent.  (This  is 
shown  in  Figure  19-8  as  i*,  Y*.)  However,  will  the  price  level  remain 
constant  under  the  altered  conditions? 

Obviously,  under  the  pressure  of  increased  money  holdings  and 
increased  money  income  both  the  wage  rate  and  the  price  level  will  rise. 
However,  as  the  price  level  rises,  the  IS  and  LM  functions  will  shift  and 
continue  to  shift  until  the  price  level  reaches  a  new  equilibrium  position. 

We  may  again  reduce  the  complete  system  to  a  wage-employment 
relationship  and  solve  for  the  equilibrium  wage  rate  and  level  of  em¬ 
ployment.  By  the  same  process  of  substitution  that  we  used  previously, 
the  aggregate  demand  for  labor,  after  the  increase  in  the  supply  of 
money,  is  given  by 


(19.38)  W  = 


250  ■  109 


(1800N -  N2  10~5  -  9  -  109)  -  10  •  109 


•  1010  +  250  •  109 


N 


QL 

2 


and  the  implicit  aggregate  supply  of  labor  is  equal  to 
(19-39)  W  = 

250  •  109 


340  •  109  -  14 


(1800N -  N2  10-5  -  9  •  109)  -  10  •  109 


109 


N 


Remember,  that  although  only  the  two  variables,  W  and  N,  are  ex¬ 
pressed  explicitly  in  these  two  functions,  our  complete  economic  system 
is  embedded  in  the  two.  The  wage-employment  equilibrium  is  shown 
in  Figure  19-9,  with  an  equilibrium  wage  rate  of  $5,857.08  and  an 
equilibrium  level  of  employment  of  43.118  million.  After  we  have 
found  the  new  equilibrium  values  for  the  wage  rate  and  employment, 
we  can  proceed  to  find  the  new  equilibrium  values  for  all  the  other 
variables  in  our  numerical  model.  They  are: 

W  =  $5,857.08 
N  =  43-118  million 
P  =  $6.25 
Q  =  50  billion 
Y  =  PQ  =  $312.5  billion 
/  =  .032 
r  =  .032. 
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The  stock  of  capital  is,  of  course,  unchanged,  and  the  marginal  and 
average  products  of  labor  also  remain  unchanged  since  output  and  em¬ 
ployment  remained  constant. 

S  =  $75  billion 
I  =  $75  billion 
M,  =  $155  billion 
Mi  =  $81.25  billion 
M2  =  $73.75  billion. 


FIGURE  19-9 

Effect  of  an  Increase  of  Money  on  the  Wage-Employment  Equilibrium 


The  aggregate  money  return  to  labor,  WN,  has  increased  to  $252.5  bil¬ 
lion,  and  the  money  returns  to  the  owners  of  capital  advanced  to  $60 
billion. 

We  observe  that  the  result  of  increasing  the  quantity  of  money  in 
an  economic  system  such  as  we  have  in  our  model,  characterized  by 
profit  maximization,  competition,  and  flexible  prices,  is  an  increase  in 
all  money  values  by  the  same  percentage  as  the  increase  in  the  quantity 
of  money  but  no  change  in  output  or  employment.  In  our  numerical 
model  wages,  prices,  aggregate  income,  money  saving,  the  money  value 
of  investment,  and  the  monetary  returns  to  capital  and  labor  all  in- 
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creased  by  25  per  cent.  The  process  of  spending  the  excess  funds  there¬ 
fore  continued  until  prices  had  risen  sufficiently  to  eliminate  the  excess. 
In  Figure  19-8  we  see  that  both  the  IS  and  LM  functions  shifted  with 
the  rise  in  prices,  as  did  the  labor  demand  and  supply  functions.  This  is 
contrasted  with  the  expected  result  in  the  absence  of  price  and  wage 
increases,  where  the  increase  in  the  quantity  of  money  led  to  a  fall  in 
the  rate  of  interest  and  an  increase  in  the  level  of  money  income  in 
which  the  larger  income  was  a  result  of  greater  employment  at  the 
existing  wage  rate  and  greater  output  at  the  existing  price  level.  Thus 
we  see  that  an  increase  in  the  quantity  of  money  in  an  economy  will 
only  increase  employment  and  output  if  the  situation  is  such  that  prices 
and  wages  remain  stable.  However,  if  prices  and  wages  are  flexible,  the 
increase  in  the  quantity  of  money  leads  to  inflation — an  upward  push 
on  prices  and  wages  with  no  increase  in  employment  and  output. 


19.12.  Effect  of  an  Upward  Shift  of  the  Investment  Function 


Next  let  us  use  our  numerical  model  to  investigate  the  effect  of  an 
upward  shift  of  the  investment  function,  that  is,  given  the  price  level, 
a  higher  rate  of  investment  will  be  associated  with  each  rate  of  interest. 
Specifically,  let  us  assume  that  the  new  investment  function  is  given  by 


(19.40) 


_  P(.  102  -  0  '  io9 

4  •  10~3 


This  new  investment  function,  in  conjunction  with  the  unchanged  sav¬ 
ings  function,  gives  us  a  new  IS  function: 

1  2PO  ■  10~12 

(19.41)  iP  =  .114 P  -  1.2PQ  ■  IO"12  or  i  =  .114 - : — ^ - 


In  order  to  isolate  the  effect  of  the  change  in  the  investment  function, 
we  are  assuming  that  all  the  other  functions  in  the  model  remain  un¬ 
changed,  thus  the  LM  function  continues  as 


(19.28)  i 


PQ  •  10~12  n7  _  y44 
F  “r  7  P 


Now  we  can  solve  the  IS  and  LAI  equations  for  the  new  equilibrium 
values  for  the  rate  of  interest  and  the  money  national  income,  with  the 
price  level  as  a  parameter  in  each  case. 

(19.42)  PQ  =  2 OP  •  109  +  200  •  109 

(19.43)  i  =  .09  -  ^  ■ 


These  new  equilibrium  values  for  the  aggregate  level  of  money  income 
and  the  rate  of  interest  may  be  substituted  into  the  other  equations  of 
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our  basic  model  and  the  complete  model  again  reduced  to  two  equations 
in  two  unknowns,  W  and  N — the  wage-employment  relation.  The  shift 
in  the  investment  function  shifts  the  aggregate  demand  for  labor  to 


(19.44)  W  = 


200  •  109 


.(1800N  -  N2  •  10~5  -  9  •  109)  -  20  •  109. 


109  +  200  •  109 


N 


QL 

2 


and  the  new  labor  supply  function  becomes 


(19.45)  W  = 

272  ■  109 


200  •  109 


7  L(1800N  -  N2  ■  10-5  -  9  •  109)  -  20  •  109 


109 


N 


This  new  wage-employment  relation  may  now  be  solved  for  the  new 
equilibrium  wage  rate  and  aggregate  employment —  W  =  $4,780.82 
and  N  =  48.467  million.  Figure  19-10  shows  the  new  equilibrium 
position.  Now  that  we  know  the  new  values  for  the  wage  rate  and  ag- 


FIGURE  19-10 

Effect  of  an  Upward  Shift  in  Investment  on  Wage-Employment  Equilibrium 
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gregate  employment,  we  can  proceed  to  find  the  new  equilibrium  values 
for  the  other  main  variables  in  our  model  of  the  economy.  They  are: 

W  =  $4,780.82 
N  =  48.467  million 
P  =  $5,755 
Q  =  54.75  billion 
Y  =  PQ  =  $315-1  billion 
i  =  .0483 
r  =  .0483. 

The  new  equilibrium  values  for  saving,  investment,  the  quantity  of 
money  supplied  and  demanded  may  be  found  by  going  behind  the  IS 
and  LAI  functions  to  the  basic  equations. 

=  $77.26  billion 
I  =  $77-26  billion 
M,  =  $131.08  billion 
Mi  =  $81.93  billion 
M2  =  $49.15  billion. 

In  comparison  with  our  basic  numerical  model,  the  values  of  all  the 
variables  have  increased,  including  output  and  employment,  but  because 
of  the  rise  in  the  price  level,  real  income,  real  savings,  and  real  invest¬ 
ment  have  increased  by  a  smaller  percentage  than  the  money  values  of 
these  variables.  The  money  value  of  savings  and  investment,  for  ex¬ 
ample,  went  up  28  per  cent,  but  real  savings  and  investment  increased 
only  1 1.6  per  cent.  The  monetary  return  to  labor  rises  to  $231.7  billion, 
an  increase  of  14.7  per  cent,  while  the  money  income  earned  by  the 
owners  of  capital  jumps  to  $83.4  billion,  up  73.7  per  cent.  The  rise  in 
real  income  to  both  groups  is,  of  course,  lower  because  of  the  price  in¬ 
crease. 

The  new  equilibrium  position  of  our  model  is  shown  in  Figure 
19—1 1  where  it  is  compared  with  the  beginning  equilibrium  position  of 
our  numerical  model.  The  increase  in  the  demand  for  investment  results 
in  an  upward  shift  of  the  IS  function.  In  the  absence  of  any  price  move¬ 
ments,  the  new  position  would  have  been  given  by  the  intersection  of 
IS*  and  LM0,  with  i  =  .042  and  Y  =  $300  billion.  With  an  unchanged 
price  level  and  wage  rate,  the  entrepreneurs  in  the  economic  system 
would  have  demanded  approximately  48  million  workers  and  would 
have  put  54.3  billion  plus  units  of  output  on  the  market.  However,  this 
quantity  of  output  would  have  sold  for  a  price  equal  to  $5.52  given  a 
national  income  of  $300  billion.  Furthermore,  at  the  given  wage  rate 
an  aggregate  employment  of  slightly  more  than  50  million  would  be 
required  to  satisfy  the  requirement  that  the  sum  total  of  factor  payments 
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FIGURE  19-11 

The  Effect  of  an  Increase  in  Investment 


equal  national  income.  Therefore,  the  price  level  and  the  wage  rate  have 
to  change  in  order  for  the  system  to  achieve  a  new  equilibrium  position. 

Previously  we  have  pointed  out  that  the  simple  multiplier  theory 
applies  only  if  the  rate  of  interest  remains  constant,  and  now  it  is  clear 
that  the  price  also  needs  to  remain  constant.  In  the  example  we  have 
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just  analyzed — an  increased  demand  for  investment — if  the  rate  of 
interest  had  remained  constant  at  i  =  3-2  and  the  price  level  had  con¬ 
tinued  at  $5.00,  investment  would  have  increased  by  $27.5  billion  to 
$87.5  billion.  With  a  marginal  propensity  to  save  of  .3,  the  simple 
multiplier  theory  would  give  us  a  new  equilibrium  level  of  aggregate  in¬ 
come  equal  to  $341.66  billion.  However,  since  the  monetary  system  is 
not  perfectly  elastic,  the  increased  demand  for  money  would  have  driven 
the  rate  of  interest  up  to  4.2  per  cent,  assuming  the  price  level  remained 
constant  at  $5.00.  As  a  result  of  this  upward  movement  of  the  rate  of 
interest,  the  shift  in  the  investment  function  would  bring  about  a  rise  of 
only  $15  billion,  and  aggregate  income  would  rise  to  only  $300  billion. 
But  since  prices  did  rise,  monetary  investment  rose  to  $77.2 6  billion 
and  aggregate  money  income  to  $315.1  billion,  a  multiplier  of  3-77,  if 
we  look  at  the  change  in  money  investment  and  money  income.  In  com¬ 
parison  with  the  $27.5  billion  new  investment  at  the  old  equilibrium 
rate  of  interest,  we  have  a  multiplier  of  only  2.36.  With  an  unchanged 
rate  of  interest  and  price  level  the  shift  of  the  investment  function  would 
have  increased  real  investment  (money  investment  deflated  by  the  price 
level)  by  5.5  units,  but,  because  of  the  change  in  the  rate  of  interest  and 
the  price  level,  at  the  new  equilibrium  position  real  income  had  in¬ 
creased  only  4.67  units,  a  multiplier  of  only  .85. 


19.13.  Effect  of  an  Upward  Shift  of  the  Savings  Function 

Let  us  now  use  our  numerical  model  to  investigate  the  other  side  of 
the  savings-investment  function.  What  would  be  the  effect  on  the  eco¬ 
nomic  system  of  a  change  in  the  savings  habits  of  the  community?  Spe¬ 
cifically,  let  us  assume  that  the  aggregate  savings  function  in  our  model 
of  an  economy  becomes: 

(19.46)  S  =  -.25  •  109P  +  .3PQ  . 

We  assume  that  all  the  other  equations  in  our  basic  numerical  model 
remain  unchanged.  The  new  savings  function  combined  with  the  un¬ 
changed  investment  function  [Equation  (19-23)]  results  in  a  new  IS 
function: 

(19.47)  iP  =  .081 P  -  1.2 PQ-  KT12 


or 


i 


.081 


1.2FQ-  10-12 
P 


Thus  we  are  substituting  the  new  IS  function  [Equation  (19-47)]  for 
the  IS  function  in  our  basic  model  [Equation  ( 19-24)  ]  and  keeping  the 
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other  nine  equations  in  the  model  unaltered.  What  effect  does  an  increase 
in  thriftiness  have  on  the  values  of  the  variables  in  our  economic  system? 
Will  employment,  output,  prices,  wages,  etc.,  increase,  decrease,  or  re¬ 
main  unchanged? 

We  can  solve  the  IS  and  LM  functions  for  the  new  equilibrium 
rate  of  interest  and  level  of  money  income  (value  of  final  output)  with 
the  price  level  as  a  parameter: 

(19.48)  PQ  =  5P  •  109  +  200  •  109 

(19.49)  i  =  .075  -  ■ 


Again  we  may  proceed  by  a  process  of  substitution  such  as  we 
followed  with  our  basic  model — to  reduce  our  full  system  to  a  wage- 
employment  relationship  with  one  equation  representing  the  demand 
side  and  the  other  equation  the  supply  side,  with  two  variables,  wages 
and  employment.  The  aggregate  demand  for  labor  becomes: 


200  •  109 


(19.50)  W  =  -Ul8QQN  ~  •  I0"5  ~  9  •  10^ 


•  109  +  200  •  109 


N 


QL 

Q 


and  the  aggregate  supply  of  labor  shifts  to: 


(19.51)  W 


111  •  109  -  17.5 


200  •  109 
.(1800N  -  N2  •  10-6  -  9  •  109 


•  109 


N 


The  new  wage -employment  functions  are  shown  in  Figure  19—12  and 
yield  a  new  equilibrium  wage  rate  of  $4,694.40  and  an  aggregate  em¬ 
ployment  of  40.326  million.  As  soon  as  we  know  the  new  equilibrium 
values  for  these  two  variables  we  can  proceed  to  find  the  equilibrium 
values  for  all  the  other  variables  in  our  numerical  model.  These  new 
equilibrium  values  are: 

W  =  $4,694.33 
N  =  40.327  million 
P  =  $4,725 
j Q  =  47.326  billion 
Y  =  PQ  =  $223-6  billion 
i  =  -0243 
r  =  .0243. 


Going  behind  the  IS  and  LAI  functions,  the  new  values  for  saving,  in¬ 
vestment,  quantity  of  money  demanded  and  supplied  are: 
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S  =  $65.9  billion 
I  =  $65-9  billion 
Ms  =  $121.29  billion 
Mi  =  $58.15  billion 
Mi  =  $63-14  billion. 

As  a  result  of  the  increased  thriftiness  of  the  community  the  up¬ 
ward  shift  of  the  savings  function,  savings  and  investment,  in  both 

FIGURE  19-12 

Effect  of  an  Increase  in  Saving  on  the  Wage-Employment  Equilibrium 


money  and  real  terms,  have  increased.  The  rise  in  investment,  however, 
is  not  sufficient  to  offset  the  deflationary  effect  of  the  increased  savings, 
and,  therefore,  income,  employment,  and  output  have  decreased.  The 
rise  in  savings  in  the  community  reduced  the  demand  for  consumption 
goods,  reducing  output,  employment,  and  aggregate  income.  As  aggre¬ 
gate  income  fell  a  smaller  quantity  of  money  was  needed  to  satisfy  the 
transactions  demand  for  money.  Thus  money  was  released  to  satisfy  the 
liquidity  demand  for  money.  However,  this  excess  quantity  of  money 
could  only  be  absorbed  into  liquidity  balances  at  a  lower  rate  of  interest. 
The  rate  of  interest  continued  to  fall  until  the  individuals  in  the  com- 
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munity  were  willing  to  hold  the  additional  money  in  M2  balances.  As 
the  rate  of  interest  fell  additional  investment  was  undertaken,  but  not  in 
sufficient  amount  to  completely  offset  the  rise  in  savings. 

In  our  short-run  model,  an  increase  in  the  community’s  desire  to 
save  reduces  income,  output,  and  employment,  but  notice  that  real  in¬ 
vestment  increases,  which  has  important  implications  for  future  growth 
in  the  system. 


19.14.  Effect  of  a  Shift  in  the  Demand  for  Liquidity  Balances 

If  the  community’s  desire  to  hold  money  balances  for  liquidity 
purposes  alters,  how  will  this  react  upon  income,  output,  and  employ¬ 
ment?  Specifically,  let  us  assume  that  the  demand  for  liquidity  balances 
decreases,  at  all  rates  of  interest.  We  will  then  compare  the  new  equilib¬ 
rium  situation  with  the  original  equilibrium  position  of  our  numerical 
model.  Intuitively,  one  might  expect  that  the  system  will  react  to  such 
a  shift  in  the  liquidity  function  in  the  same  manner  as  it  adjusted  to  an 
increase  in  the  quantity  of  money  for  that  is  really  what  happens.  How¬ 
ever,  let  us  use  our  model  to  see  what  happens  when  we  change  the 
liquidity-preference  function.  Let  us  assume  that  the  community’s  de¬ 
mand  for  liquidity  balances  shifts  to: 


(19.52) 


M2  = 


P(.0624  -  0  •  109 
5  •  1CT3 


In  order  to  isolate  the  effects  of  the  shift  in  the  liquidity  function  we 
assume  that  all  the  other  functions  in  our  model  of  an  economic  system 
remain  unchanged  from  our  basic  model.  When  we  combine  the  new 
liquidity-preference  function  with  the  demand  for  money  for  transac¬ 
tions  purposes  and  the  supply  function  for  money,  we  have  the  new  LM 
function  which  traces  out  the  relation  between  the  rate  of  interest  and 
the  level  of  income,  with  the  price  level  as  a  parameter.  At  every  point 
on  the  LM  curve  the  demand  for  money  is  equal  to  the  supply  of  money. 
Our  new  LAI  curve  is  given  by: 

(19.53)  iP  =  PQ  •  10~12  +  .048P  -  .44 


or 


i  = 


PQ 


10-12  .44 

-f—  +  -048  - -f 


When  this  new  LM  function  is  combined  with  our  original  IS  function 
we  may  solve  for  the  new  equilibrium  values  of  the  rate  of  interest  and 
the  aggregate  money  income,  with  the  price  level  as  a  parameter: 
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(19.54)  PQ  =  2 OP  ■  109  +  200  •  109 

(19.55)  i  =  .068  -  ^  • 

We  may  now  substitute  these  new  values  for  PQ  and  i  in  the  bal¬ 
ance  of  the  equations  of  our  model  and,  by  a  process  of  substitution, 
again  reduce  the  system  to  two  equations  in  two  unknowns,  W  and  N — 
the  wage-employment  relation.  The  aggregate  demand  for  labor  has 
shifted  to 


(19.56)  _W  = 
20 


200  •  109 


(1800N  -  N2  •  10-6  -  9  •  109)  -  20  •  109J 


109  +  200  •  109 


N 


and  the  implicit  supply  function  of  labor  becomes: 


(19-57) 


W  = 

272  •  109  - 


200  •  109 

(1800N  -  N2  •  10-6  -  9  ■  109)  -  20  •  109_ 
N 


•  109 


The  new  wage-employment  equilibrium,  shown  in  Figure  19—13, 
confirms  our  intuition — money  wages  have  increased  but  employment  is 
unchanged.  Since  employment  is  unchanged,  output  is  also  unchanged. 
As  we  solve  for  the  new  values  for  the  other  variables  in  our  model  of 
the  economic  system  we  discover  that  all  the  money  values  in  the  system 
have  increased  by  the  same  proportion,  but  employment,  output,  real 
savings,  real  investment,  and  the  rate  of  interest  are  unchanged.  Thus  a 
change  in  the  community’s  desire  to  hold  money  for  liquidity  purposes 
alters  only  the  monetary  values  in  the  system  but  leaves  the  underlying 
real  variables  unchanged.  The  new  equilibrium  values  for  the  variables 
are: 

W  =  $6,246.47 
N  =  43-118  million 
Q  =  50  billion 
P  =  $6,666 

Y  =  PQ  =  $333-3  billion 
i  =  .032 
r  =  .032  , 


and  back  of  the  IS  and  LM  functions  we  have: 


=  $80  billion 
I  =  $80  billion 
M„  =  $127.19  billion 
Mi  =  $86.66  billion 
M2  =  $40.53  billion  . 


350  •  ECONOMICS :  AN  ANALYTICAL  APPROACH 

FIGURE  19-13 


Effect  of  a  Fall  in  Liquidity  Preference  on  the 
Wage-Employment  Equilibrium 


19.15.  Cost-Push  Inflation 

There  is  a  widespread  belief  that  the  American  economy  has  ex¬ 
perienced  a  new  kind  of  inflation  since  the  early  1950’s.  This  new  type 
of  inflation  is  said  to  be  one  in  which  prices  are  apparently  pushed  up 
by  the  sellers  in  contrast  to  the  more  "classical”  type  in  which  prices  are 
pulled  up  by  an  excess  of  monetary  demand.  We  have  already  observed 
how  prices  rise  when  additional  money  is  pumped  into  an  economy,  but 
how  can  the  so-called  cost-push  inflation  occur?  It  has  been  argued  that 
the  cost-push  can  arise  either  in  the  wages  sector  as  a  result  of  negotiated 
wages  or  in  the  profits  sector  as  a  result  of  target-return  pricing.  We  pro¬ 
pose  to  use  our  basic  model  of  an  economy  to  gain  some  insight  into 
cost-push  inflation. 

19.16.  Cost-Push  Inflation  from  the  Profits  Side 

In  this  variation  of  our  model  we  assume  that  the  entrepreneurs 
select  a  particular  rate  of  return  on  capital  and  then  price  their  output 
and  adjust  their  demand  for  labor  accordingly.  In  order  to  simplify  the 
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analysis  we  assume  that  the  selceted  rate  of  return  is  the  same  for  the 
whole  economy.  Obviously,  our  previous  assumption  that  the  aggregate 
demand  for  labor  is  based  on  the  profit-maximizing  efforts  of  the  firms 
operating  under  competitive  conditions  has  to  be  dropped.  In  our  basic 
model,  Equation  (19-12)  is  therefore  eliminated  and  replaced  with  the 
assumption  that  labor  is  demanded  and  goods  produced  and  sold  in  such 
quantities  that 

(19.58)  r=r. 

The  rest  of  the  basic  model  remains  unchanged.  No  longer  is  the  rate  of 
return  determined  as  a  part  of  the  general  equilibrium  under  competitive 
conditions.  Instead  the  system  adjusts  to  an  arbitrarily  determined  rate 
of  return  under  noncompetitive  conditions.  Let  us  further  assume  that 
r  =  4%,  and  then  proceed  to  find  the  new  equilibrium  values  for  the 
variables  in  the  system.  Our  model  of  the  economic  system  now  consists 
of  the  following  equations: 


(19.24) 

iP  = 

.092 P  - 

1.1PQ-  10~12 

(19-28) 

iP  = 

PQ  ■  10- 

-12  +  .07P  -  .44 

(19-58) 

r  = 

f 

(19.29) 

Q  = 

2  HNK  - 

-  AN2  -  BK 2 

(19.14) 

Y  = 

PQ 

(19-15) 

Y  = 

IV  N  +  t 

rP  K 

(19-16) 

i  = 

r 

(19-17) 

K  = 

K  . 

The  full  system  now  includes  the  following  eight  variables  i,  P,  Q,  N, 
Y,  W ,  K,  and  r,  plus  the  following  constants,  K  —  3' 10n,  A  —  10"  ’, 
B  =  10"”,  H  =  3  •  10~9,  and  the  assumption  that  r  =  .04.  The  IS  and 
LM  functions,  Equations  (19-24)  and  (19-28),  may  be  solved  for  the 
new  equilibrium  values  of  the  rate  of  interest  and  the  value  of  aggregate 
output  (which  is  equal  to  aggregate  income)  with  the  price  level  as  a 
parameter: 

(19-32)  PQ  =  P  •  1010  +  200  •  109 

(19-33)  *  =  -08  -  ^  • 

However,  one  of  our  equilibrium  conditions  [Equation  (19-16)]  re¬ 
quires  that  the  rate  of  interest  be  equal  to  the  rate  of  return  on  capital. 
We  may  now  combine  our  assumption  that  the  target  rate  of  return  is 
equal  to  4  per  cent  with  the  equilibrium  condition  and  then  substitute  the 
4  per  cent  into  Equation  ( 19-33)  and  solve  for  P.  As  soon  as  we  have  the 
new  equilibrium  value  for  P  we  may  then  substitute  into  Equation 
(19-32)  and  solve  for  PQ,  which  is  equal  to  Y  by  Equation  (19-14). 
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Next  we  may  divide  PQ  by  P  to  find  Q.  Then  knowing  Q  we  can  find  N, 
by  way  of  the  production  function  [Equation  (19-27)],  and  the  given 
stock  of  capital  [Equation  ( 19.17 )  ].  Finally,  the  wage  rate  is  found  by 
a  process  of  substitution  into  Equation  (19-15).  The  values  for  the 
variables  in  the  system  are: 

P  =  $6.00 

Y  =  PQ  —  $260  billion 
Q  =  43-33  billion 
N  =  36.46  million 
W  =  $5,156.33 
i  =  r  =  .04  - 

These  are  the  new  equilibrium  values  for  the  variables  in  the  system  in 
the  sense  that  they  will  remain  unchanged  until  one  of  the  behavior 
equations  or  one  of  the  parameters  is  changed. 

In  comparison  with  our  basic  model  of  the  economy,  based  on 
profit  maximization  in  a  competitive  system  with  flexible  prices,  we 
observe  that  the  change  in  our  assumption  concerning  the  lack  of  compe¬ 
tition  has  resulted  in  a  higher  price  level,  a  higher  wage  rate,  a  higher 
rate  of  interest,  a  higher  level  of  money  income,  but  a  decrease  in  output 
and  employment.  Although  money  wages  have  risen,  the  price  level 
has  increased  by  a  higher  percentage,  and  thus  real  wages  per  employed 
worker  have  fallen.  We  note  that  the  aggregate  real  income  paid  to  labor 
as  a  whole  has  also  decreased  but  that  the  aggregate  real  return  paid  to 
the  owners  of  capital  has  increased.  The  change  in  our  assumptions  has 
thus  resulted  in  a  rise  in  prices  and  money  income  accompanied  by  a  fall 
in  output  and  employment — symptoms  of  what  has  been  called  cost- 
push  inflation. 

In  the  past  it  has  frequently  been  suggested  that  an  easy  money 
policy  should  be  employed  to  eliminate  unemployment.  The  question 
now  arises  what  would  be  the  result  of  an  easy  money  policy,  i.e.,  pump¬ 
ing  more  money  into  the  economy,  in  our  present  model?  In  order  to 
explore  this  question  let  us  assume  that  the  money  supply  equation  is 
shifted  to: 

(19.59)  Me  =  143  •  109  +  60/ P  ■  109  , 

i.e.,  an  increase  of  25  per  cent  in  the  given  stock  of  money  in  the  econ¬ 
omy.  The  new  LM  function  then  becomes: 

(19.60)  iP  =  PQ  -  KT12  +  .07 P  -  .55 
or 


PQ  ■  10-12 
P 


+  .07 


■  55 
P 
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Assuming  all  the  other  relations  in  our  profits-push  inflation  model  re¬ 
main  the  same,  we  can  proceed  to  utilize  the  IS  and  LM  relations  to  find 
the  new  equilibrium  values  for  the  price  level  and  the  level  of  money 
income : 

(19.61)  Y  =  PQ  =  P  ■  1010  +  250  •  109 

(19.62)  i  =  .08  -  y  • 

Since  in  equilibrium  i  —  r  and  r  =  .04  by  our  assumption  of  target- 
return  pricing,  we  can  solve  for  P  and  PQ  and  then  by  a  process  of  sub¬ 
stitution  find  the  new  equilibrium  values  for  the  other  variables.  They 
are: 

P  =  $7.50 

Y  =  PQ  =  $325  billion 
Q  =  43-33  billion 
N  =  36.46  million 
W  =  $6,445.41 
r  =  i  =  .04  . 

The  effect  of  increasing  the  quantity  of  money  in  the  system  is  to 
increase  the  price  level,  the  level  of  aggregate  money  income,  and  the 
wage  rate  by  the  same  percentage  as  the  increase  in  the  stock  of  money. 
However,  output  and  employment  are  unchanged.  Thus,  in  a  situation 
of  a  profits-push  inflation,  an  easy  money  policy  only  increases  prices 
and  wages  without  reducing  unemployment. 

19.17.  Wage-Push  Inflation 

Many  observers  of  the  American  economy  during  the  last  decade 
have  argued  that  the  cost-push  type  of  inflation  has  been  the  most 
significant  variety  and,  in  the  long  run,  the  most  difficult  to  control.  It 
has  been  argued  that  costs  are  the  propelling  or  motivating  force  and 
wage  costs  are  dominant.  Others  have  denied  that  wages  are  responsible 
and  have  assigned  the  greatest  responsibility  to  administered  prices  and 
the  profit  margins  they  protect.  We  have  already  analyzed  profit-push 
inflation.  Now  let  us  explore  the  possibility  of  wage-push  inflation  with 
the  help  of  our  basic  numerical  model  of  the  economy. 

We  shall  now  assume  that  the  money  wage  rate  is  determined  as  a 
result  of  bargaining  between  the  employers  and  the  workers.  The  em¬ 
ployers  then  hire  the  amount  of  labor  they  desire,  at  the  bargained 
wage,  in  order  to  maximize  profits.  Thus  we  are  assuming  an  adminis¬ 
tered  wage  in  the  labor  market  but  competition  in  the  product  market. 
This  is  just  the  reverse  of  the  assumptions  we  made  in  the  model  il¬ 
lustrating  profit-push  inflation — in  that  situation  we  assumed  competi- 


354  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


tion  in  the  labor  market  but  an  administered  price  in  the  product  market. 
Specifically,  we  assume  that  as  a  result  of  bargaining  the  wage  rate  is  set 
equal  to  $5,000. 

(19.63)  W  =  $5,000 

The  question  now  arises  as  to  how  we  introduce  this  assumption 
into  our  basic  model.  We  may  regard  Equation  (19.63)  as  a  labor 
supply  equation,  that  is,  the  workers  are  willing  to  supply  any  quantity 
of  labor  demanded  at  the  agreed  upon  wage.  But  then,  we  may  no  longer 
regard  Equation  (19.15)  as  the  labor  supply  relation.  With  the  intro¬ 
duction  of  wages  determined  by  bargaining,  we  have  one  extra  equation 
in  our  model,  that  is,  an  overdetermined  system.  In  order  to  avoid  this 
overdeterminacy  we  will  give  up  Equation  (19.28)  as  an  independent 
relation  and  assume  that  the  demand  for  money  for  transactions  pur¬ 
poses  is  a  residual  and  adjusts  to  whatever  value  is  necessary  in  order 
that  an  equilibrium  price  be  achieved.  This  means  that  in  this  model 
the  money  market  adjusts  to  the  values  determined  in  the  rest  of  the 
system.  This  assumption  with  respect  to  the  demand  for  money  is  ex¬ 
pressed  as: 

(19.64)  Mi  =  aPQ  . 

Given  the  liquidity-preference  demand  for  money  and  the  supply  of 
money  as  it  is  in  our  basic  model,  the  LM  function  becomes, 

(19.65)  iP  =  5a PQ  ■  10~12  +  .07  P  -  .44  , 

with  the  value  of  the  variable  a  depending  upon  the  values  of  P  and  Q 
as  they  are  determined  in  the  rest  of  the  system. 

The  relevant  equations  for  the  wage-push  model  are  now: 

(19.24)  iP  =  .092 P  -  1.2 PQ  -  10~12 

(19.12)  N  =  —  •  — 

W  Q 

(19.29)  Q  =  2 HNK  -  AN 2  -  BK2 

(19.14)  Y  =  PQ 

(19.15)  Y  =  1TN  +  rPK 

(19.16)  i  =  r 

(19.17)  K  =  K 

(19.63)  W  =  W  =  $5,000 

(19.30)  Q'  =  2HK  -  2 AN 

nv 2 

(19.31)  2  =  2 HK  —  AN  —  • 

The  system  includes  the  following  ten  variables  i,  P,  Q,  r,  N.  Y,  W ,  Q' , 
Q,  and  K,  plus  the  following  constants,  K  =  3  •  10",  A  =  10  ’,  B  = 
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10’1!,  H  =  3  •  10'9,  and  the  assumption  concerning  wages,  W  =  $5,000. 
Then  we  also  have  Equation  (19-65),  with  the  value  for  the  variable 
a  determined  as  a  residual. 

In  order  to  find  the  new  equilibrium  values  in  our  numerical  model, 
we  need  to  reduce  the  number  of  equations  in  the  system  through  a 
process  of  substitution.  First  we  may  substitute  (19.16)  into  (19-24), 
then  (19.17)  into  (19.15),  (19.63)  into  (19.15)  and  (19.12).  Next 
we  substitute  (19.14)  into  (19-15)  and  (19-12)  and  then  (19.12) 
may  be  rewritten  as 


(19.673 


P  = 


1 VN 


which  may  be  viewed  as  the  aggregate  supply  function.  In  this  model. 
Equation  (19.15)  is  no  longer  considered  as  a  labor  supply  function, 
which  is  given  by  Equation  (19-63).  Our  next  step  is  to  substitute 
( 19.24)  into  ( 19.15 ) ,  which  may  then  be  rewritten  as 


(19.68) 


P  = 


WN 

Q  +  1.2 Q  •  1CT12  K  -  .092jv  ’ 


and  viewed  as  the  aggregate  demand  for  goods.  The  system  has  now 
been  reduced  to  essentially  a  demand  for  and  supply  of  goods,  given  the 
wage  bargain,  with  the  monetary  sector  adjusting  to  the  results.  The 
demand-supply  equilibrium  is  shown  in  Figure  19-14. 

After  we  solve  the  simplified  system  for  the  new  equilibrium  price 
level  and  output,  we  may  proceed  to  find  the  new  values  for  the  remain¬ 
ing  variables.  They  are: 

P  =  $5-336 
N  =  43-118  million 
Q  =  50  billion 
Y  =  PQ  =  $266.8  billion 
WN  —  $215- 59  billion 
i  =  r  =  3.2% 
rPR  =  $51.22  billion. 


In  this  wage-push  model  of  the  economy,  with  wages  determined 
by  the  bargaining  between  employer  and  employee,  we  note  that  all 
the  monetary  values  in  the  system  increase  in  the  same  proportion  as  the 
increase  in  wages.  As  wages  are  pushed,  prices  and  money  returns  also 
rise.  Employment  and  output,  however,  are  determined  by  the  saving 
and  investment  decisions  in  the  economy,  given  the  state  of  technology, 
and  then  prices  adjust  to  the  wage  level  with  the  monetary  sector  allow- 
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in g  the  necessary  increase  in  the  velocity  of  money.  This  means  that  in 
a  system  of  this  nature,  labor  can  bargain  over  the  money  wage,  but  the 
real  wage  depends  on  real  saving  and  real  investment. 

In  this  chapter  we  have  expanded  our  basic  model  of  the  economic 
system  to  remove  the  implicit  assumption  that  wages  and  prices  are 
unchanged  as  the  level  of  money  income  changes.  We  then  used  the 


FIGURE  19-14 

Price-Output  Equilibrium  in  the  Wage-Push  Model 


resulting  wage-price  model  to  explore  the  implications  of  changing 
variables  in  the  system.  We  also  noted  that  in  order  to  have  cost-push 
inflation  it  was  necessary  to  remove  our  assumption  of  competition.  The 
existence  of  cost-push  inflation  seems  to  depend  upon  noncompetitive 
conditions.  We  also  noted  that  monetary  policy  did  not  seem  to  be  an 
appropriate  weapon  to  use  to  eliminate  this  kind  of  inflation.  Other 
weapons  are  needed. 

QUESTIONS  AND  EXERCISES 

1.  If  the  community’s  marginal  propensity  to  save  falls,  what  would  you  expect 
to  happen  to  prices,  wages,  output,  employment,  and  the  rate  of  interest? 
Suppose  that  the  saving  function  in  Section  19.9  shifts  to  S  =  —  3  •  10"P  + 


MONEY  INCOME,  OUTPUT,  AND  EMPLOYMENT  •  357 

.25 PQ,  with  the  other  functions  unchanged,  find  the  new  equilibrium  values 
for  P,  W ,  Q,  N,  r,  I,  and  S.  What  happens  to  real  wages? 

2.  If  the  institutional  arrangements  of  the  model  economy  change  in  such  a 
manner  that  less  money  is  needed  to  satisfy  the  transactions  demands  for 
money,  what  would  you  expect  to  happen  to  wages,  prices,  output,  and  em¬ 
ployment?  Suppose  the  transactions  demand  for  money  shifts  to  Mi  =  .13  V, 
while  all  the  other  equations  remain  as  they  are  in  Section  19.9.  What  hap¬ 
pens  to  the  equilibrium  values  for  the  variables?  What  happens  to  real 
wages?  To  the  real  return  to  the  owners  of  capital? 

3.  If  the  stock  of  capital  in  the  system  increased,  what  would  you  expect  to 
happen  to  wages,  prices,  output,  and  employment?  Suppose  the  stock  of 
capital  in  our  model  presented  in  Section  19-9  increases  to  600  billion  units, 
that  is,  it  doubles.  Find  the  new  equilibrium  values  for  the  variables  in  the 
system. 

4.  Suppose  that  the  stock  of  capital  remains  unchanged  but  that  technology 
alters  so  that  the  constant  A  in  the  production  function  for  our  numerical 
model  of  the  economy  becomes  A  =  10“6.  What  happens  to  the  equilibrium 
values  for  the  variables  in  the  system? 

5.  Discuss  the  problems  involved  in  attempting  to  control  cost-push  inflation 
by  acting  on  the  demand  for  and  supply  of  money  in  the  economic  system. 
What  policy  would  you  suggest  in  order  to  control  cost-push  inflation? 


Chapter 
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GOVERNMENT  AND  THE 
NATIONAL  INCOME 


In  this  chapter  we  shall  analyze  the  influence  of  the 
government,  in  our  model  economic  system,  upon  the  level  of  aggregate 
income,  consumption,  demand,  and  employment.  In  the  world  today  by 
far  the  greatest  single  economic  entity  in  each  country  is  the  govern¬ 
ment,  including  all  its  subsidiary  forms.  Up  to  now,  in  our  model  of  the 
economic  system,  we  have  assumed  government  expenditures  and  tax 
receipts  to  be  zero.  We  shall  now  remove  this  assumption  and  analyze 
what  happens  in  the  economic  system  when  positive  government  ex¬ 
penditures  and  tax  receipts  are  included. 

20.1.  Legal  and  Institutional  Framework 

The  private,  nongovernmental,  sector  of  our  economy  feels  the 
influence  of  the  government  through  two  main  channels.  First,  through 
its  judicial  and  legislative  aspects,  the  government  sets  the  legal  frame¬ 
work  within  which  private  organisms  carry  on  their  economic  activities. 
Second,  through  its  expenditures  and  tax  receipts,  the  government  in¬ 
fluences  the  volume  of  income  and  employment. 

There  are  certain  basic  institutions  that  are  necessary  for  a  private 
enterprise  economy  to  exist  and  function.  The  carrying  on  of  business  is 
hardly  cenceivable  without  some  active  intervention  on  the  part  of 
government.  Buying  and  selling  is  at  the  very  core  of  an  enterprise 
system,  and  this  business  activity  could  not  exist  without  the  institutions 
of  property  and  contract  and  a  judicial  system  in  which  the  contracts 
could  be  enforced.  Such  a  judicial  system  is  maintained  by  the  interven¬ 
tion  of  the  government.  A  monetary  system  is  the  lifeblood  of  a  modern 
economic  system,  and  it  also  is  maintained  by  the  government.  Thus  the 
government  intervenes  in  determining  the  working  rules  of  the  institu¬ 
tions  of  property  and  contract,  defining  rights  and  duties  of  persons  in 
acquiring  and  using  property.  Secondly,  the  government  establishes  and 
maintains  the  monetary  standard  used  by  the  individuals  in  the  eco- 
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nomic  system.  Thirdly,  the  government  influences  the  general  environ¬ 
ment  within  which  the  economic  system  operates. 

Increasingly  the  government  has  intervened  more  and  more  di¬ 
rectly  in  regulating  the  economic  processes.  Acts  such  as  Food  and 
Drugs  Act  of  1906  and  the  Food,  Drug,  and  Cosmetic  Act  of  1938,  that 
aim  to  protect  the  consumer  from  misbranded  and  adulterated  food  and 
cosmetics  in  interestate  trade;  the  Sherman  Antitrust  Act  of  1890,  the 
Clayton  Act  and  Federal  Trade  Commission  Act  of  1914,  and  the  Celler 
Antimerger  Act  of  1950,  that  aim  to  prevent  monopolization  of  busi¬ 
ness  and  industry  in  interstate  trade;  the  Securities  Exchange  Act  of 
1934,  that  aims  to  protect  investors;  the  Public  Utility  Holding  Com¬ 
pany  Act  of  1935,  that  regulates  public  utility  holding  companies — are 
a  few  of  the  many  pieces  of  legislation  that  contain  prohibitions  and 
restrictions  on  certain  economic  activities.  With  federal  and  state  regu¬ 
lation  of  public  utility  companies,  the  government  has  intervened  di¬ 
rectly  in  the  economic  process  with  its  regulation  of  rates.  In  state  and 
federal  minimum  wage  and  maximum  hour  legislation  and  acts  like  the 
Wagner  Act  of  1935  (the  National  Labor  Relations  Act)  and  the  Taft- 
Hartley  Act  of  1947  (the  Labor-Management  Relations  Act  which  was 
an  amendment  of  the  Wagner  Act),  the  government  has  played  an  in¬ 
creasingly  prominent  role  in  employer-employee  relations. 

There  are  many  more  pieces  of  legislation  and  court  interpreta¬ 
tions  that  vitally  influence  the  operation  of  the  economic  system,  and 
if  we  were  engaged  in  a  study  of  American  economic  institutions,  we 
would  investigate  and  analyze  many  of  them.  However,  ours  is  not  an 
institutional  but  an  analytical  study;  therefore  we  shall  now  turn  to  an 
economic  analysis  of  government  taxing  and  spending. 

20.2.  Government  Transactions  with  the  Private  Sector 

All  the  activities  above  are  negative  in  that  the  government  deter¬ 
mines  the  course  of  economic  activity  only  indirectly  by  setting  up  and 
enforcing  restrictions  and  prohibitions  of  one  kind  or  another.  Another, 
and  more  positive  aspect  of  governmental  relationship  to  the  private 
economic  sector  exists  in  the  governmental  exchanges  and  transfers. 

By  government  exchanges  we  mean  all  the  buying  and  selling 
of  goods  and  services  by  the  various  branches  of  the  government — in¬ 
cluding  the  armed  forces  and  all  the  civilian  activity  at  the  federal, 
state,  and  local  level.  In  the  operation  of  the  government  many  differ¬ 
ent  goods  and  services  are  purchased,  ranging  from  paper  clips  and 
secretarial  skills  to  rockets  and  engineering  know-how.  Since  1929, 
government  purchases  of  goods  and  services  have  increased  manyfold, 
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from  $8.5  billion  to  over  $100  billion  in  I960.  As  a  percentage  of  net 
national  product,  government  purchases  have  grown  from  almost  9 
per  cent  in  1929  to  over  21  per  cent  in  I960.  (See  the  appendix  to 
Chapter  16. )  Government  sales  of  goods  and  services,  such  as  the  sale 
of  books  and  pamphlets  by  the  government  printing  office  and  the  sale 
of  services  by  the  post  office  are  not  very  great  in  the  United  States,  but 
such  sales  are  large  in  some  foreign  countries  where  the  government 
or  government  agencies  own  much  of  the  country’s  capital  goods. 

Government  transfer  payments  involve  simply  the  transfer  of  as¬ 
sets  of  some  kind — usually  cash— from  the  government  sector  to  the 
private  sector  without  a  corresponding  flow  of  goods  or  services  oc¬ 
curring  during  the  same  accounting  period  from  the  private  sector  to 
the  government  sector  of  the  economy.  For  example,  in  the  United 
States  we  have  such  transfer  payment  as  social  security  payments, 
unemployment  compensation  and  veterans’  compensation  payments. 
Transfer  payments  from  the  government  to  the  private  sector  add  to  the 
disposable  income  available  to  individuals.  We  recall  that  in  our  na¬ 
tional  income  accounting  we  treated  government  transfer  payments  as 
negative  taxes — see  the  appendix  to  Chapter  16.  The  item  taxes,  T,  in 
our  model,  is  equal  to  total  taxes  minus  transfer  payments,  that  is, 
T  =  Tx  —  Tr,  where  T  is  net  taxes,  TX  total  taxes  and  Tr  transfer  pay¬ 
ments. 

In  Section  16.4  we  showed  that  Y  =  C  +  T  +  5'  =  C  +  G'  +  /, 
[Equation  ( 16.5 )  ],  where  Y  is  the  net  national  product,  C  is  the  income 
expenditure  by  households  for  consumption,  T  is  the  use  of  income  to 
pay  taxes,  and  S  is  that  part  of  the  income  not  spent  for  consumption  or 
used  to  pay  taxes.  On  the  right-hand  side  of  the  identity,  C  is  the  value 
of  the  goods  and  services  sold  for  final  consumption,  G  is  the  value  of 
the  goods  and  services  purchased  by  the  government,  and  I  is  the  value 
of  the  goods  purchased  for  net  investment.  We  then  pointed  out,  since 
the  amount  of  income  used  to  buy  consumption  goods  must  be  equal  to 
the  amount  of  goods  purchased  for  final  consumption,  we  can  subtract 
C  from  both  sides  of  the  identity  in  Equation  ( 1 6.5 )  and  then  we  have 
T+S=G+I  [Equation  (16.6)]. 

The  identity  in  Equation  (16.6)  says  that  the  sum  of  tax  collec¬ 
tions  by  the  government  and  the  savings  by  households  and  businesses 
is  identically  equal  to  the  sum  of  government  expenditures  on  goods 
and  services  and  private  expenditures  on  net  investment.  Notice  that  it 
is  not  necessary  that  government  expenditures  be  equal  to  tax  collec¬ 
tions;  they  are  equal  only  in  the  special  case  of  a  balanced  government 
budget.  If  the  government  spends  more  than  it  collects,  and  thus  in- 
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creases  government  debt,  our  identity  tells  us  that  savings  must  be 
greater  than  net  investment,  greater  by  an  amount  equal  to  the  govern¬ 
ment  deficit.  Thus  the  government  deficit  is  financed  by  selling  bonds 
to  the  banks  or  the  general  public. 

20.3.  The  Basic  Model  with  the  Government  Included 

In  previous  chapters  we  have  examined  various  functional  rela¬ 
tionships  based  on  the  behavior  of  individuals,  that  help  determine  the 
level  of  consumption  and  investment  expenditure.  The  determination 
of  the  level  of  government  expenditure  and  tax  receipts  can  best  be 
viewed  as  autonomous — given  to  the  economic  system.  They  are  de¬ 
termined  by  political  decisions,  and  then  the  economic  impact  is  trans¬ 
mitted  into  the  economic  system  via  government  purchases  of  goods 
and  services  and  the  alteration  of  disposable  income.  In  its  immediate 
effects  on  the  level  of  economic  activity,  government  expenditure  is 
similar  to  net  investment;  it  adds  to  aggregate  demand  for  goods  and 
services.  On  the  other  hand,  taxes  are  similar  to  savings  in  their  im¬ 
mediate  effects  on  spending  in  that  both  are  a  part  of  current  income 
not  spent  for  consumption  goods. 

We  propose  to  examine  the  effects  of  adding  the  government 
sector  to  our  basic  IS-LM  model  of  the  economic  system  by  removing  the 
assumption  that  G  =  T  =  0.  Instead  we  shall  assume  that  both  govern¬ 
ment  expenditures  and  taxes  are  positive  and  may  or  may  not  be  equal 
to  each  other.  In  all  other  ways  our  basic  model  will  be  exactly  the 
same  as  it  was  presented,  developed  and  analyzed  in  Sections  18.7 
through  18.10.  We  shall  see  that  the  introduction  of  positive  values  for 
government  expenditures  and  tax  collections  influences  both  the  shape 
and  position  of  the  IS  curve,  and  thus  influences  the  final  equilibrium 
position  of  the  economic  model.  The  LM  function  will  not  be  changed. 

20.4.  Effect  of  G  on  the  IS  Function 

In  Chapter  18  we  developed  the  functional  relationship  between 
the  rate  of  interest  and  the  level  of  income  based  on  a  functional 
equality  of  aggregate  supply  and  aggregate  demand  in  the  goods  and 
services  markets.  We  shall  now  examine  the  effects  of  the  introduction 
of  government  expenditures  on  our  basic  model.  After  we  have  traced 
this  through,  we  shall  introduce  a  positive  amount  of  tax  collections. 

In  Table  20—1  we  have  added  a  constant  amount  of  government 
expenditures  to  the  savings  function  and  investment  demand  function 
of  Table  18-1.  Columns  1  and  2  of  Table  20—1  is  the  savings  function 
presented  in  Table  18-1;  Columns  3  and  4  together  make  up  the  in- 
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vestment  demand  function  presented  in  Table  18—1,  and  Column  5  is 
our  added  assumption  that  government  expenditures  are  given  as  $20 
billion  and  remain  unchanged  at  that  figure.  Presumably  this  amount 
has  been  determined  as  the  result  of  political  decisions. 

TABLE  20-1 


Derivation  of  IGS  Schedule 


Savings  Function 

Investment 

Demand  Function 

Government 

Expendi¬ 

tures 

a) 

(2) 

(3) 

i 

(4) 

(5) 

Y 

(Billions) 

s 

(Billions) 

/ 

(Billions) 

G 

(Billions) 

$  50.0 

$  0.0 

8% 

$  0.0 

$20 

91.6 

12.5 

7 

12.5 

20 

133.3 

25.0 

6 

25.0 

20 

175.0 

37.5 

5 

37.5 

20 

216.6 

50.0 

4 

50.0 

20 

258.3 

62.5 

3 

62.5 

20 

300.0 

75-0 

2 

75.0 

20 

341.6 

87.5 

1 

87.5 

20 

In  this  variation  of  our  model  of  the  economic  system  the  equi¬ 
librium  condition  for  the  goods  and  service  markets  is 

(20.1)  Y  -  C(Yd)  =  G  +  Z(0  , 

which  is  found  by  substituting  the  savings  and  investment  functions  into 
the  identity  of  Equation  (16.6).  We  now  proceed,  in  exactly  the  same 
manner  as  we  did  in  Section  18.8,  to  derive  a  new  IS  function.  Let  us 
begin  by  picking  a  rate  of  interest,  say  7  per  cent.  At  this  rate  of  interest, 
investors  desire  to  spend  on  investment  goods  at  the  rate  of  $12.5 
billion.  Adding  to  the  investment  demanded  the  government  demand 
of  $20  billion,  we  see  that  the  required  aggregate  savings  is  equal  to 
$32.5  billion.  The  savings  function  shows  that  the  required  aggregate 
savings  will  be  forthcoming  at  a  level  of  income  of  $158.3  billion.  This 
gives  us  one  point  on  the  new  IS  curve — which  we  shall  designate  as  the 
IGS  function  to  show  that  government  spending  has  been  included  in 
the  model. 

With  a  rate  of  interest  of  3  per  cent,  the  desired  level  of  invest¬ 
ment  is  $62.5  billion,  which  when  added  to  government  expenditure, 
gives  a  figure  of  $82.5  billion  to  be  matched  by  savings.  A  desired  level 
of  savings  of  $82.5  billion  would  result  if  the  level  of  income  were 
$325  billion.  This  gives  us  a  second  point  on  the  IGS  curve.  If  this  proc¬ 
ess  is  repeated  a  number  of  times,  the  IGS  schedule  given  in  Table  20-2 


GOVERNMENT  AND  THE  NATIONAL  INCOME  •  363 


can  be  derived.  If  we  compare  the  IGS  schedule  above  in  Table  20—2 
with  the  IS  schedule  in  Table  18—2,  we  notice  that  the  level  of  income 
associated  with  each  rate  of  interest  is  higher  in  the  IGS  schedule,  by 
more  than  the  amount  of  government  expenditures. 

The  impact  of  the  introduction  of  government  expenditures  is 
easily  seen  in  the  graphic  presentation  of  our  basic  model  of  the  econ¬ 
omy.  Figure  20—1  is  essentially  the  same  as  Figure  18-12  but  with  the 
addition  of  government  expenditures  to  the  investment  demand  func¬ 
tion  in  Quadrant  A  and  the  addition  of  government  expenditures  to  the 
equilibrium  condition,  which  now  requires  that  desired  savings  be  equal 
to  desired  investment  plus  government  spending.  While  we  examine 

TABLE  20-2 
IGS  Schedule 


y 

i  ( Billions ) 

8% . $116.6 

7 .  158.3 

6 .  200.0 

5 .  241.6 

4 .  283.3 

3 .  325.0 

2 .  366.6 

1  .  408.3 


the  impact  of  government  expenditures  separately,  taxes  are  assumed 
to  be  zero;  therefore,  the  savings  function  is  unchanged. 

We  can  now  proceed  to  derive  the  IGS  curve  graphically.  Let  us 
start  in  Quadrant  A  with  some  rate  of  interest,  say  7  per  cent.  At  this 
rate  of  interest,  investment  demand  is  $12.5  billion,  and  government 
spending  is  $20  billion,  for  a  total  demand  of  $32.5  billion.  In  Figure 
20—1  we  then  move  up  to  Quadrant  B  where  the  45  °  line,  reflecting  the 
equilibrium  condition,  tells  us  that  the  economy  needs  a  desired  level 
of  savings  equal  to  $32.5  billion  in  order  to  achieve  equilibrium  in  the 
goods  and  services  markets.  From  the  savings  function  in  Quadrant  C 
we  observe  that  $32.5  billion  would  be  saved  out  of  an  income  of 
$158.3  billion.  This  gives  us  one  point  in  Quadrant  D,  z  —  7  per  cent, 
Y  =  $158.3  billion,  on  the  IGS  curve — Point  A  in  Figure  20—1.  If  we 
would  go  through  the  same  process  with  a  rate  of  interest  of  3  per  cent, 
Point  B  in  Figure  20-1  would  be  found.  And  if  we  were  to  pick  many 
rates  of  interest  and  work  through  the  process  of  finding  the  level  of  in¬ 
come  associated  with  each  rate  of  interest  we  would  locate  many  points 
on  the  i-Y  plane  of  Quadrant  D.  In  Quadrant  D  all  these  points  have 
been  connected  to  give  us  the  IGS  curve  found  there. 
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FIGURE  20-1 

The  Impact  of  Government  Expenditures 


Since  the  money  supply,  liquidity-preference  and  transactions  de¬ 
mand  functions  remain  as  they  were  in  the  basic  model  developed  in 
Chapter  18,  the  LM  curve,  tracing  out  the  functional  relationship  be¬ 
tween  the  rate  of  interest  and  the  level  of  income  based  on  equilibrium 
in  the  money  market,  is  also  as  it  was  in  Section  18.9.  This  LM  curve 
has  been  included  in  Quadrant  D  of  Figure  20-1.  We  learned  in  Sec¬ 
tion  18.10  that  the  model  of  the  whole  economy  can  be  in  equilibrium 
only  if  the  final  values  for  the  rate  of  interest  and  the  level  of  income 
are  such  that  desired  savings  are  equal  to  desired  investment  and  the 
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quantity  of  money  demanded  is  equal  to  the  quantity  of  money  supplied. 
Since  we  have  added  government  expenditures  to  the  model,  the  first 
condition  must  be  altered  so  that  desired  savings  are  equal  to  desired 
investment  plus  government  expenditures. 

Both  conditions  are  satisfied  in  Figure  20—1  at  Point  C  where  the 
LM  curve  (representing  equilibrium  in  the  money  market)  intersects 
the  IGS  curve  (representing  equilibrium  in  the  goods  and  service  mar¬ 
kets).  In  Section  18.10  our  model  of  the  economy  reached  equilibrium, 
given  our  functions,  with  a  rate  of  interest  of  3.2  per  cent  and  a  level 
of  income  of  $250  billion.  Into  this  model  we  injected  government  ex¬ 
penditures  equal  to  $20  billion.  Assuming  all  the  functions  remain  un¬ 
changed,  what  is  the  effect  of  this  government  expenditure? 

The  new  equilibrium  is  reached  with  a  rate  of  interest  of  3.93  per 
cent  and  a  level  of  income  of  $286.36  billion.  We  observe  that  the  in¬ 
troduction  of  government  spending,  other  things  equal,  increases  the 
level  of  income.  Notice,  however,  that  net  investment  has  fallen  as  the 
rate  of  interest  rose.  With  the  introduction  of  government  spending, 
the  level  of  income  rose,  increasing  the  quantity  of  money  desired  for 
transactions  purposes,  which  helped  push  up  the  rate  of  interest. 

The  effect  of  the  addition  of  government  expenditures  to  our  IS- 
LM  model  can  also  be  shown  explicitly,  utilizing  the  various  equations 
wTe  presented  in  Chapter  18.  The  equilibrium  condition  for  the  goods 
and  service  markets  now  becomes 

(20.2)  -15  •  109  +  .3 Y  =  +  20  '  109  • 

4  •  10-d 

When  this  equilibrium  condition  is  solved  for  i  in  terms  of  Y,  we  have 
the  equation  for  the  IGS  function: 

(20.3)  i  =  .108  -  .24Y  •  10~12  . 

Since  the  LM  function  in  our  model  is  unchanged,  we  have  the  two 
equilibrium  conditions  which  must  be  satisfied.  The  whole  may  be  ex¬ 
pressed  as 

(20.4)  .108  -  .24Y-  10~12  =  .2 Y-  10~12  -  .018  . 

The  general  equilibrium  solution  for  the  model,  with  the  addition  of 
government  expenditures,  is  Y  =  $286,363  and  i  =  3.93%. 

20.5.  The  Addition  of  Taxes 

Finally  we  need  to  investigate  what  happens  to  the  level  of  income 
and  rate  of  interest  when  we  introduce  tax  collections  into  our  basic 
model  of  the  economy.  In  Chapter  17  we  assumed  that  consumption 
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shows  a  definite  and  fairly  stable  relationship  between  a  community’s 
disposable  income  and  what  the  community  spends  on  consumption. 
Thus  we  had: 

(17.2)  c  =  C(Yd)  . 

Disposable  income,  it  was  pointed  out  in  Chapter  16,  is  equal  to  net  na¬ 
tional  product  minus  taxes,  where  taxes  are  net  of  transfer  payments: 

(16.2)  Yd=Y-T  . 

Since  consumption  is  some  function  of  disposable  income,  we  shall 
take  the  consumption  function  to  be  of  the  linear  form  assumed  in 
Chapter  17 : 

(17.4)  C  =  «  +  bYd  . 

If  we  combine  Equations  (16.2)  and  (17.4),  we  have 

(20.5)  C  =  a  +  b(Y  -  T)  or  C  =  a  +  bY  -  bT  . 

Thus  if  0  <(  b  <(  1,  the  introduction  of  taxes  into  our  basic  model  will 
change  both  consumption  and  saving.  (Remember  that  b  is  the  mar¬ 
ginal  propensity  to  consume.)  Equation  (20.5)  tells  us  that  when  taxes 
are  introduced  into  the  system,  consumption  will  fall  by  an  amount 
equal  to  the  marginal  propensity  to  consume  times  the  tax  collections. 
As  we  shall  see  presently  this  ignores  any  monetary  effect  induced  by 
the  introduction  of  taxes. 

In  order  to  isolate  the  effects  of  the  introduction  of  tax  collections, 
we  shall  assume  that  government  expenditures  remain  constant  at  $20 
billion  and  that  all  the  functions  in  our  basic  model  remain  unchanged 
except  for  the  savings  function,  which  is  affected  by  the  inclusion  of  the 
tax  item.  In  Equation  (17.3)  we  defined  savings  as 

(17.3)  S  =  Yd  -  C  . 

Now  let  us  combine  Equations  ( 1 6.2 ) ,  (17.3),  and  (20.2).  We  then 
have: 

(20.6)  S  =  Y  -  (a  +  bY  -  bT)  -  T  . 

In  our  basic  model  we  have  arbitrarily  chosen  a  =  $15  billion  and 
b  —  21  for  purposes  of  exposition.  Equation  (20.6)  is  used  to  derive 
the  savings  function  given  below  in  Table  20-3.  The  investment  de¬ 
mand  function  and  the  column  listing  government  expenditures  are 
the  same  as  in  Table  20—1,  and  they  are  repeated  for  convenience.  We 
have  assumed  that  tax  receipts  and  government  expenditures  are  a  con¬ 
stant,  presumably  determined  as  a  result  of  political  actions. 
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By  this  time  the  student  should  quickly  recognize  that  Columns 
1  and  4  taken  together  give  us  the  functional  relationship  between  the 
rate  of  interest  and  the  level  of  income,  based  on  equilibrium  in  the 
goods  and  service  markets.  With  tax  collections  added  to  the  model, 
the  equilibrium  condition  for  the  goods  and  service  markets  becomes  the 
requirement  that  desired  investment  plus  government  expenditures 
must  be  equal  to  desired  savings  plus  tax  collections.  When  we  com¬ 
pare  Columns  1  and  4  of  Table  20—3,  which  we  shall  call  the  IGST 
schedule,  with  the  IGS  schedule  in  Table  20-2,  we  notice  that  the  level 
of  income  associated  with  any  particular  rate  of  interest  is  lower  after 
the  addition  of  taxes,  i.e.,  the  function  has  been  shifted. 

TABLE  20-3 


Derivation  of  IGST  Schedule 


Savings 

Function 

Tax 

Receipts 

Investment  Function 

Government 

Expenditure 

a) 

(2) 

(3) 

(4) 

(5) 

(6) 

r 

S 

T 

/ 

G 

(Billions) 

(Billions) 

(Billions) 

(Billions) 

(Billions) 

$  70.0 

$  0.0 

$20 

8% 

$  0.0 

$20 

111.6 

12.5 

20 

7 

12.5 

20 

136.6 

25.0 

20 

6 

25.0 

20 

195.0 

37.5 

20 

5 

37.5 

20 

236.6 

50.0 

20 

4 

50.0 

20 

278.3 

62.5 

20 

3 

62.5 

20 

320.0 

75.0 

20 

2 

75.0 

20 

361.6 

87.5 

20 

1 

87.5 

20 

The  effect  of  the  tax-induced  shift  of  the  IS  function  (now  the 
IGST  function)  on  the  equilibrium  level  of  income  is  seen  in  Figure 
20—2.  Quadrant  A  is  identical  to  Quadrant  A  of  Figure  20—1  and  shows 
the  addition  of  the  investment  demand  function  and  government  ex¬ 
penditures.  In  Quadrant  B  we  again  have  the  equilibrium  condition 
represented  and  now  taxes  are  included.  The  dotted  line  in  Quadrant  C 
represents  the  savings  function  as  it  has  been  shifted  to  the  right  by  the 
addition  of  tax  collections.  The  constant  amount  of  taxes  is  then  added 
to  the  savings  function  to  derive  the  solid  line  in  Quadrant  C,  which 
shows  the  sum  of  taxes  and  savings  and  the  level  of  aggregate  income 
associated  with  such  a  total. 

By  this  time  the  graphic  derivation  of  the  IS  curve  should  be  clear 
to  the  student  so  perhaps  we  need  not  work  through  the  details  of  de¬ 
riving  the  IGST  curve  in  Quadrant  D.  It  shows  the  functional  relation¬ 
ship  between  the  rate  of  interest  and  the  level  of  income  based  on 
equilibrium  in  the  goods  and  services  markets.  The  LM  curve,  the  func- 
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FIGURE  20-2 

The  Effect  of  Adding  Tax  Collections  to  the  Model 


tional  relationship  between  the  rate  of  interest  and  the  level  of  income, 
based  on  equilibrium  in  the  money  market,  is  also  shown  in  Quad¬ 
rant  D.  The  equilibrium  of  the  whole  system  is  given  by  the  intersec¬ 
tion  of  the  LM  curve  and  the  IGST  curve.  Only  at  this  point  do  we 
find  a  rate  of  interest  and  level  of  income  that  satisfies  both  of  our 
equilibrium  conditions.  The  new  equilibrium  rate  of  interest  is  found 
to  be  3.42  per  cent  and  associated  with  it  is  a  level  of  income  of  $260.9 
billion. 
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In  comparison  with  the  equilibrium  values  for  Y  and  i  before 
taxes  were  introduced  but  including  government  spending,  we  notice 
that  the  introduction  of  taxes  has  reduced  both  the  level  of  income  and 
the  rate  of  interest.  Point  A,  in  Figure  20-2  is  the  equilibrium  position 
with  only  government  spending  added  to  the  basic  model  and  Point  B 
is  the  equilibrium  position  with  both  government  spending  and  taxing 
added  to  our  basic  model  of  the  economy.  We  may  conclude,  then,  other 
things  equal,  the  addition  of  government  spending  will  tend  to  increase 
the  level  of  aggregate  income,  and  the  addition  of  tax  collections  will 
tend  to  reduce  the  level  of  aggregate  income.  We  will  use  these  con¬ 
clusions  when  we  consider  fiscal  policy  in  the  following  chapter  in  re¬ 
lation  to  economic  fluctuations. 

With  the  addition  of  tax  collections  to  our  IS -LAI  model,  the  equi¬ 
librium  condition  in  the  goods  and  service  markets  becomes 

(20.7)  -21  •  109  +  .3 Y  +  20  •  109  =  1Q9  +  20  •  109  • 

When  we  solve  this  equilibrium  condition  for  i  in  terms  of  Y,  we  have 
the  new  equation  for  what  we  now  term  the  1GST  function: 

(20.8)  /'  =  .0968  -  .24 Y-  1CT12  . 

Since  nothing  has  been  altered  in  the  monetary  sector  of  our  model  of 
the  economy,  the  LAI  function  remains  unchanged.  We  may  now  com¬ 
bine  the  LM  and  IGST  functions  to  find  the  new  equilibrium  value  for 
Y ,  and  then  utilizing  the  new  value  for  Y  find  the  new  equilibrium 
value  for  i.  Setting  the  LM  function  equal  to  the  IGST  function,  we 
have, 

(20.9)  .2 Y-  1CT12  -  .018  =  .0968  -  .24Y  •  10~12  . 

The  new  value  for  Y  is  found  to  be  $260.9  billion  and  i  is  3.42  per 
cent. 

In  this  section  we  assumed  that  tax  collections  were  a  constant 
amount,  irrespective  of  the  level  of  income.  However,  taxes  might  be 
taken  as  proportional  to  income,  or  progressive,  that  is  increase  faster 
than  income.  Each  of  these  alternatives  would  shift  the  savings  function 
and  thus  the  IS  function,  and  so,  other  things  equal,  change  the  equi¬ 
librium  level  of  income. 

20.6.  The  Impact  of  G  and  T  on  Wages  and  Prices 

Up  to  this  point  we  have  considered  the  effect  of  government  ex¬ 
penditures  and  tax  collections  upon  the  rest  of  the  economy  with  the 
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implicit  assumption  that  the  level  of  prices  and  wages  was  given  and 
unchanged.  In  Chapter  19,  however,  we  have  observed  that  wages  and 
prices  do  change  in  real  life  and  there  is  advantage  in  being  able  to 
work  with  a  model  economy  that  also  incorporates  wage  and  price 
changes.  Therefore,  let  us  utilize  the  explicit  model  we  introduced  in 
Chapter  19  as  a  framework  within  which  we  will  study  the  impact  of 
government  spending  and  tax  collecting. 

First  let  us  examine  what  happens  when  we  introduce  $20  billion 
of  government  expenditures  while  keeping  the  rest  of  the  wage-price 
model  as  it  was  in  Section  19-9.  With  the  addition  of  government  spend¬ 
ing  the  equilibrium  condition  for  the  goods  and  services  markets  (the 
1GS  function)  becomes: 

(20.10)  iP  =  .092 P  -  1.2PQ  •  10~12  +  .08  . 

This  new  IGS  function  is  then  combined  with  the  unchanged  LM  func¬ 
tion  (the  equilibrium  condition  for  the  money  market)  and  then  solved 
for  national  income: 

(20.11)  PQ  =  10P  ■  109  +  236.363  •  109  . 

After  we  have  found  the  value  for  national  income  we  substitute  back 
into  the  IGS  or  LM  function  and  solve  for  the  new  equilibrium  value 
for  the  rate  of  interest: 


(20.12) 


i  =  .08  - 


.20364 

P 


The  complete  system  may  again  be  reduced  to  two  equations  in  two 
unknowns — the  demand  for  and  the  supply  of  labor.  The  demand  for 
labor  is  now  expressed  as 


(20.13) 


W  = 


10 


236.363  •  109 
Q -  10  •  109 


N 


+  236.363  •  109 


0! 

o' 


The  new  labor  supply  equation  becomes 


297.455  •  109  -  14 


(20.14)  W  = 


236.363  •  109 

.  g  -  10  ■  109 


109 


N 


This  reduced  form  of  the  model  can  now  be  solved  for  the  nu¬ 
merical  value  of  the  wage  rate  and  the  level  of  employment,  and  then 
of  the  level  of  output,  price,  level  of  national  income,  and  the  rate  of 
interest.  Given  the  functions  in  our  model  of  the  economic  system  the 
new  equilibrium  values  for  the  variables  are  found  to  be: 


GOVERNMENT  AND  THE  NATIONAL  INCOME  •  371 


W  =  $4,730.47 
N  =  46.71  million 
P  =  $5-464 
Q  =  53-2598  billion 
Y  =  PQ=  $290.99  billion 
*  =  r  =  4.273%  • 

In  comparison  with  our  basic  numerical  model  of  Section  19-9, 
national  income,  wages,  prices,  output,  and  the  rate  of  interest  have  all 
increased.  Although  the  new  level  of  national  income  is  also  higher 
than  it  was  in  Section  20.3,  part  of  this  increased  income  was  brought 
about  by  the  rise  in  the  price  level.  Implicit  in  the  analysis  in  the  earlier 
sections  of  this  chapter  was  a  price  level  equal  to  $5.00.  Notice  also 
that  as  prices  and  wages  rise  under  the  impact  of  increased  government 
spending,  the  rate  of  interest  is  pushed  up,  which  will  reduce  the 
amount  of  real  investment,  although  monetary  investment  will  appear 
greater  due  to  the  price  rise.  We  may  conclude  that  part  of  the  expan¬ 
sionary  effect  on  output  and  employment  of  government  spending  is 
absorbed  in  pushing  up  prices. 

Next  let  us  add  government  tax  receipts  to  our  model  and  observe 
the  impact  on  the  system.  Specifically,  we  are  adding  the  assumptions 
that  government  spending  and  tax  receipts  equal  $20  billion,  the  same 
assumption  that  we  made  earlier  in  this  chapter  when  we  were  dealing 
with  the  IS-LM  model  of  the  economy.  Presumably  political  action  has 
determined  the  size  of  the  governmental  operations.  The  addition  of  tax 
receipts  shifts  the  equilibrium  condition  for  the  goods  and  service  mar¬ 
kets  to: 

(20.15)  iP  =  .092 P  +  .024  -  1.2PQ-  10"12  . 

The  1GST  function  may  be  combined  with  the  unchanged  LM  function 
and  then  solved  for  the  level  of  national  income  and  the  rate  of  interest: 


(20.16) 

(20.17) 


PQ  =  10P  •  109  +  210.909  •  109 

,=  .08-^®. 


Using  these  new  equations  for  national  income  and  the  rate  of  in¬ 
terest,  we  may  proceed,  by  a  process  of  substitution,  to  reduce  the  model 
to  the  demand  for  and  the  supply  of  labor: 
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(20.18)  W 


210.909  •  109 


Lj2  -  10  •  109- 


109  +  210.909  •  109 


N 

279.636  •  109  -  14 


(20.19)  W  = 


210.909  •  109 
-  10  •  109 
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After  solving  these  two  equations  for  the  new  equilibrium  wage 
rate  and  level  of  employment,  we  may  proceed  to  find  the  new  values 
for  all  the  other  variables  in  the  system.  They  are: 

W  =  $4,692.62 
N  =  44.28  million 
P  =  $5132 
Q  =  51-097  billion 
Y  =  PQ  =  $262,228  billion 
i  =  r  =  3.536%. 

The  addition  of  tax  collections  has  had  the  result  of  reducing  the 
values  of  all  the  variables,  when  compared  to  the  values  that  resulted 
when  government  spending  was  added  to  the  basic  model.  In  compari¬ 
son  with  the  results  when  government  spending  and  tax  receipts  were 
added  to  the  IS-LM  model  (assuming  wages  and  prices  unchanged) 
the  new  equilibrium  values  for  national  income  and  the  rate  of  interest 
are  higher,  but  output  and  employment  are  lower  because  part  of  the 
rise  in  income  is  absorbed  in  a  price  rise.  When  prices  and  wages  are 
allowed  to  vary,  only  a  part  of  the  expansionary  effect  of  government 
spending  is  felt  in  enhanced  output  and  employment,  and  a  part  of  the 
expanded  national  income  reflects  only  the  upward  push  on  prices.  In  a 
parallel  fashion,  the  downward  pressure  of  government  taxation  is  re¬ 
flected  in  lower  prices  and  wages. 

In  this  chapter  we  have  explicitly  introduced  government  spend¬ 
ing  and  tax  collecting  into  our  models.  As  a  result,  new  parameters 
were  introduced  and  the  equilibrium  values  of  the  variables  in  the  eco¬ 
nomic  system  were  changed.  We  shall  find  this  analysis  of  the  influence 
of  the  government  on  the  economic  system  useful  in  the  following 
chapter  when  we  consider  attempts  to  mitigate  economic  fluctuations  of 
the  economy. 

QUESTIONS  AND  EXERCISES 

1.  "Buying  and  selling  is  at  the  very  core  of  an  enterprise  system,  and  this  busi¬ 
ness  activity  could  not  exist  without  some  form  of  government  intervention.” 
Discuss. 

2.  "Government  expenditure  is  similar  to  net  investment;  taxes  are  similar  to 
savings.”  In  what  sense  is  this  statement  valid?  In  what  sense  is  it  false? 

3.  "Other  things  equal,  the  addition  of  government  spending  will  tend  to  in¬ 
crease  the  level  of  aggregate  income,  and  the  addition  of  tax  collections  will 
tend  to  reduce  the  level  of  aggregate  income.”  Explain. 

4.  Substitute  a  proportional  income  tax  for  the  constant  tax  receipts  assumed  in 
Chapter  20,  that  is,  T  =  tY .  Assume  t,  the  rate  of  tax,  equals  15  per  cent. 
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a)  Write  the  new  consumption  and  savings  function  for  the  model,  assuming 
all  other  functions  remain  the  same  as  in  Section  20.5. 

b)  Find  the  new  equilibrium  level  of  income. 

c )  Does  the  government  have  a  balanced  budget  in  the  new  situation? 

d)  What  has  happened  to  savings  and  investment? 

e)  Assume  the  rate  of  tax  is  increased  to  20  per  cent.  What  happens  to  the 
equilibrium  values  of  the  variables  in  the  money  and  product  markets? 
Did  they  change  by  the  same  percentage  as  the  rate? 

5.  Suppose  the  government  collects  $30  billion  a  year  in  taxes,  spends  $20  bil¬ 
lion  on  goods  and  services,  and  transfers  the  other  $10  billion  a  year  to  indi¬ 
viduals  in  the  community  via  interest  on  bonds,  old  age  pensions,  unemploy¬ 
ment  compensation,  and  other  transfer  payments.  If  all  the  other  functions  are 
the  same  as  in  Section  20.5,  what  is  the  equilibrium  income?  How  does  this 
compare  with  the  equilibrium  income  found  in  Section  20.5?  Suppose  now 
transfer  payments  drop  to  zero,  tax  collections  remain  at  $30  billion,  and  gov¬ 
ernment  expenditures  on  goods  and  services  increase  to  $30  billion  a  year. 
What  happens  to  the  equilibrium  level  of  income? 

6.  If  the  federal  government  increased  its  purchasing  of  goods  and  services  but 
at  the  same  time  state  and  local  governments  reduced  their  buying  by  a 
greater  amount,  what  would  be  the  effect  on  the  economic  variables  in  the 
money  and  products  markets? 

7.  After  adding  the  government  to  our  model  of  the  economic  system,  actual 
savings  need  not  always  be  equal  to  actual  investment.  Explain. 


Chapter 
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BUSINESS  CYCLES  AND 
COUNTERCYCLICAL  POLICY 


Our  study  of  the  determinates  of  the  national  income 
and,  therefore,  the  determinates  of  the  level  of  employment,  has  de¬ 
veloped  a  set  of  analytical  tools  that  helps  us  to  understand  the  causes 
of  fluctuations  in  economic  activity,  and  to  formulate  policies  aimed  at 
counteracting  these  cyclical  fluctuations.  History  shows  that  our  eco¬ 
nomic  system  has  been  subject  to  fluctuations  in  national  income,  em¬ 
ployment,  production,  prices,  and  profits  from  the  very  beginning  of  our 
country.  There  have  been  periods  of  full  employment  when  the  price 
level  was  comparatively  stable  (e.g.,  1922—1929)  and  periods  of  full 
employment  coupled  with  rather  large  inflations  (e.g.,  most  of  the  post— 
World  War  II  period).  There  have  also  been  periods  such  as  the  1930’s 
when  there  was  widespread  unemployment,  and  the  level  of  production 
and  income  was  far  below  the  potential  of  American  technology.  Mil¬ 
lions  of  man-hours  and  machine-hours  were  wasted  in  involuntary  idle¬ 
ness. 

Numerous  theories,  in  the  history  of  economics,  have  been  ad¬ 
vanced  to  explain  the  causes  of  business  cycles.  In  this  chapter  we  shall 
not  consider  all  the  various  hypotheses  that  have  been  proposed.  You 
may  do  this  some  day  if  you  study  an  advanced  economics  course  deal¬ 
ing  solely  with  business  cycles.  We  propose  here  to  apply  the  analytical 
framework  developed  in  Chapters  16  through  20  to  the  study  of  busi¬ 
ness  fluctuations  in  terms  of  what  might  be  called  loosely  a  "typical”  or 
"representative”  cycle  in  business  activity.  Then  we  shall  turn  to  the 
area  of  policy  and  investigate  alternative  policies  available  to  the  gov¬ 
ernment  in  an  attempt  to  mitigate  the  effects  of  economic  fluctuations. 

21.1.  Development  of  a  Boom:  Demand  Effects 

In  Chapter  18  we  observe  that  changes  in  investment,  other  things 
equal,  bring  about  multiplied  changes  in  the  level  of  aggregate  income, 
and  thus  influence  the  level  of  employment  of  labor  and  machines. 

374 
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Many  economists  believe  that  virtually  every  boom  has  its  roots  in  a 
rising  tide  of  new  investment  expenditures.  The  seeds  of  these  expendi¬ 
tures  are  frequently  sown  in  the  previous  depression  when  growth  fac¬ 
tors  such  as  increases  in  population  and  technological  improvements 
provided  a  widening  need  for  additions  to  the  stock  of  capital.  Thus  a 
boom  in  business  activity  may  be  triggered  and  stimulated  by  a  backlog 
of  investment  demand  built  up  during  a  previous  depression.  In  the 
particular  boom  after  World  War  II,  wartime  controls  over  private  in¬ 
vestment  had  also  created  huge  pressures  for  investment  goods  when 
controls  were  lifted. 

As  the  need  for  additions  to  the  stock  of  capital  are  reflected  in  the 
purchase  of  capital  goods,  a  few  realized  profits  are  made,  and  as  other 
firms  begin  to  purchase  needed  parts  and  equipment,  expectations  of 
further  profits  are  generated.  Investment  is  further  stimulated.  Em¬ 
ployment  and  production  pick  up  and  a  boom  is  underway,  which  may 
or  may  not  surpass  the  previous  boom  period.  The  dominant  character¬ 
istic  of  a  boom  is  rising  business  expectations  of  future  profits  with  a  re¬ 
sulting  shift  to  the  right  of  the  investment  demand  schedule.  At  any 
given  level  of  the  rate  of  interest,  there  is  a  heightened  demand  for 
investment  goods  as  businesses  attempt  to  take  advantage  of  the  ex¬ 
pected  rise  in  profits  and  prices  by  building  up  their  stock  of  equipment, 
construction  goods,  and  inventories.  Such  a  shift  in  the  investment  de¬ 
mand  function  is  shown  in  Figure  21—1.  For  example,  at  the  rate  of 
interest  i*  the  desired  rate  of  investment  spending  increases  from 
h  to  I\. 

Since  investment  is  a  major  component  of  national  income,  this 
increased  investment  spending  causes  a  direct  increase  in  the  national 
income.  But  at  higher  levels  of  income,  people  spend  more  on  consum¬ 
ers’  goods;  thus  the  increased  investment  spending  causes  a  multiplied 
rise  in  income,  via  the  multiplier  process.  These  increases  in  national  in¬ 
come  and  business  sales  tend  to  provide  justification  and  vindication  for 
the  rising  state  of  business  expectations. 

Furthermore  the  increases  in  aggregate  income  may  induce  addi¬ 
tional  investment,  as  we  mentioned  in  Chapter  18,  which  in  turn  will 
further  increase  the  level  of  income.  In  business-cycle  literature  the  re¬ 
action  of  changes  in  aggregate  demand  upon  investment  is  called  the 
acceleration  principle.  A  numerical  example  reveals  the  essential  prop¬ 
erties  of  the  concept.  Suppose  that  a  machine  produces  ten  units  of  some 
commodity  per  week  and  that  current  demand  is  for  1,000  units  per 
week.  Thus  a  total  of  100  machines  is  required  to  supply  the  quantity 
demanded.  Suppose  that  the  machines  last  20  years,  then  five  machines 
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a  year  are  needed  as  replacements.  Now  suppose  that  next  year  demand 
increases  to  1,200  per  week,  an  increase  of  20  per  cent.  At  this  point 
the  demand  for  machines  will  increase  to  25 — 20  machines  to  meet 
the  increased  demand  and  five  for  replacement.  Demand  in  the  ma¬ 
chine  industry  has  jumped  400  per  cent  as  a  result  of  a  20  per  cent  in¬ 
crease  in  final  demand  for  the  good.  Thus  the  increase  in  demand  has 
resulted  in  an  accelerated  demand  for  the  machine.  A  little  altering  of 
our  assumptions  would  show  that  it  is  the  durability  of  investment  goods 

FIGURE  21-1 

Rising  Expectations  of  Profit 


which  is  responsible  for  the  acceleration  effects  of  changes  in  demand, 
because  durability  is  inversely  related  to  replacement  requirements.  The 
significance  of  the  acceleration  principle  is  a  much-debated  issue  in  busi¬ 
ness-cycle  theory  and  empirical  proof  or  disproof  of  the  principle  is 
rather  lacking.  However  the  principle  does  give  a  revealing  insight  into 
why  amplitudes  of  various  industries  can  vary  greatly.  In  our  frame¬ 
work,  the  acceleration  principle  helps  explain  shifts  in  the  investment 
function  as  income  increases. 

Increases  in  consumption  spending  during  a  boom  are  usually 
thought  of  as  passive  rather  than  active  in  nature.  That  is,  the  increase 
in  consumption  is  presumed  to  be  caused  by  the  increase  in  disposable 
income  as  national  income  rises,  and  represents  a  passive  adjustment  in 
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consumption  along  a  given  propensity-to-consume  function.  However, 
there  may  be  some  upward  shift  in  the  propensity-to-consume  schedule 
itself.  During  World  War  II,  many  goods  were  unobtainable  for  civil¬ 
ians  or  in  very  short  supply.  During  the  war,  high  incomes  and  a  scarcity 
of  goods  combined  to  provide  a  high  level  of  savings  in  the  community. 

A  backlog  of  demand  as  well  as  purchasing  power  in  the  form  of 
savings  and  liquid  U.S.  government  bond  assets,  set  the  stage  for  a 


FIGURE  21-2 

An  Upward  Shift  of  the  Consumption  Function 


marked  increase  in  the  propensity  to  consume  itself,  i.e.,  an  increase  in 
the  proportion  of  income  spent  on  consumption  over  that  prevailing 
during  the  war.  It  was  this  experience  that  led  economists  to  revise  their 
widely  held  view  that  the  propensity-to-consume  schedule  was  fairly 
stable  over  the  course  of  the  business  cycle  in  addition  to  income  vary¬ 
ing.  Such  a  cyclical  shift  of  the  consumption  function  would  reinforce 
the  shifts  of  the  investment  demand  function.  We  see  in  Figure  21-2 
that  an  upward  shift  of  the  consumption  function  would  increase  the 
amount  spent  on  consumption  goods  from  any  given  level  of  disposable 
income.  Such  a  shift  would  create  a  disequilibrium  in  the  goods  and 
service  markets,  and  we  know  from  Chapter  18  that  equilibrium  would 
only  be  attained  when  income  had  increased  sufficiently  to  provide  the 
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necessary  level  of  savings  to  match  the  desired  level  of  investment 
spending. 

A  combination  of  buoyant  business  expectations  causing  an  up¬ 
ward  shift  in  the  investment  demand  function  and  an  upward  shift  of 
the  consumption  function  brings  about  a  shift  to  the  right  of  the  IS 
function.  Such  a  shift,  seen  in  Figure  21—3,  means  that  whatever  might 
be  the  level  of  the  interest  rate  on  borrowed  money,  the  level  of  income, 
supported  by  the  volume  of  investment  spending  which  is  profitable 


FIGURE  21-3 


A  Shift  of  the  IS  Function 


at  that  interest,  is  increased.  For  example,  at  the  interest  rate  i*,  in 
Figure  21—3,  the  associated  level  of  income  increases  from  T0  to  YV 
The  IS  relationship,  it  will  be  remembered,  is  a  derived  rather  than  a 
fundamental  relationship  and  takes  into  account  the  multiplier  effect 
on  income  of  increases  in  investment  or  shifts  of  the  consumption  func¬ 
tion. 


21.2.  Monetary  Effects  during  a  Boom 

The  above  demand  effects  or  "real”  effects  are  not  the  only  forces 
making  for  a  rise  in  the  national  income  during  a  boom.  As  prosperity 
develops  and  prices  rise  from  their  previous  depression  lows,  people 
may  be  less  inclined  to  hold  idle  cash  balances.  If  prices  rise  and  are 
expected  to  continue  rising,  there  will  be  less  incentive  to  hold  idle 
cash  assets,  the  real  value  of  which  is  falling  and  is  expected  to  fall  fur¬ 
ther.  Thus,  there  will  tend  to  be  a  shift  from  cash  holdings  and  rela- 
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tively  liquid  assets  such  as  government  bonds  and  high-grade  corpora¬ 
tion  bonds  to  common  stock  (ownership  shares)  and  direct  investment 
in  capital  equipment  and  real  estate.  In  terms  of  our  analytical  equip¬ 
ment,  this  behavior — sometimes  called  dishoarding  of  cash — lowers  or 
shifts  to  the  left  the  liquidity  demand  schedule.  As  we  see  in  Figure 
21—4  such  a  reduction  of  the  liquidity-preference  demand  for  money 
means  that  at  any  given  rate  of  interest  a  smaller  quantity  of  money 
will  be  demanded  to  be  held  as  idle  balances.  This  release  of  hoarded 
cash  will  help  finance  the  boom  by  increasing  the  velocity  of  money. 

As  money  is  released  from  AF.  balances,  it  can  be  utilized  to  satisfy 
transactions  needs  at  a  higher  level  of  income.  The  rise  in  the  national 


FIGURE  21-4 


A  Reduction  of  Idle  Money 


income  brought  on  by  the  boom  will  increase  the  transactions  require¬ 
ments  of  the  community  for  money,  since  the  transactions  demand  for 
money  relates  the  quantity  of  money  required  for  transactions  purposes 
to  the  level  of  income.  As  income  rises,  the  average  cash  balances  which 
people  desire  to  hold  to  bridge  the  gap  between  receipts  and  payments 
will  go  up.  Thus,  some  of  the  money  released  from  idle  balances  be¬ 
cause  of  the  decline  in  the  liquidity  demand  for  money  will  be  absorbed 
by  the  community  to  meet  the  rising  transactions  requirements  for 
money.  A  reduction  of  the  liquidity-preference  demand  for  money, 
which  may  be  expected  during  the  development  of  a  boom,  acts  to  shift 
the  LM  function  to  the  right,  which  will  tend  to  increase  the  level  of  in¬ 
come. 

During  much  of  a  boom,  and  in  particular  during  the  early  stages, 
the  supply  side  of  the  money  market  may  offer  little  if  any  significant 
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resistance  to  the  development  of  the  boom.  There  are  likely  to  be  large 
excess  reserves  in  the  banking  system  due  to  the  low  volume  of  com¬ 
mercial  activity  characteristic  of  the  previous  depression.  Banks  appear 
to  raise  their  loan  standards  during  periods  of  depression,  which,  of 
course,  restricts  their  loan  activities  and  thus  tends  to  restrict  the  supply 
of  money.  Furthermore,  the  monetary  authorities,  desiring  to  contribute 
as  much  monetary  stimulus  as  possible  to  the  expansion,  are  likely  to 


FIGURE  21-5 

An  Increase  in  the  Supply  of  Money 


pursue  "easy-money”  policies.  The  result  will  be  that  the  supply  of 
money  in  the  banking  system  will  be  relatively  elastic,  i.e.,  the  interest 
rate  will  not  rise  appreciably  even  though  there  is  a  substantial  increase 
in  the  volume  of  loans,  and  the  supply  schedule  of  money  may  shift  to 
the  right  as  the  attitudes  of  the  bankers  change  in  the  face  of  rising  in¬ 
comes  and  profit  expectations.  Such  an  increase  in  the  supply  of  money 
means,  as  we  can  see  in  Figure  21—5,  that  at  any  particular  rate  of  in¬ 
terest,  a  greater  quantity  of  money  will  be  supplied  after  the  shift  of  the 
function.  For  example,  the  quantity  of  money  supplied  increases  from 
A 1*  to  M'  at  the  rate  of  interest  of  i*  in  Figure  21—5. 
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The  net  effect  of  a  falling  liquidity-preference  demand  for  money, 
and  an  elastic,  if  not  an  increasing,  supply  function  of  bank-loan  created 
demand  deposit  money,  will  cause  an  increase  of  the  LM  function,  that 
is,  the  LAI  function  will  shift  to  the  right.  This  function,  it  will  be  re¬ 
called,  is  a  derived  function  relating  the  level  of  income  to  the  interest 
rate,  on  the  basis  of  equilibrium  in  the  money  market.  This  means 

FIGURE  21-6 

Effect  of  an  Increased  LM  Function 


simply,  that  for  any  given  rate  of  interest,  the  money  released  from 
hoarded  balances  and  newly  created  by  loan  activities  of  the  banking 
system  can  satisfy  the  transactions  requirements  for  money  at  a  higher 
level  of  income.  For  example,  if  the  LM  curve  in  Figure  21-6  is  shifted 
from  LM  to  L'M',  the  level  of  income  associated  with  the  rate  of  inter¬ 
est  of  i*  will  increase  from  Y 1  to  Y 2. 

21.3.  Demand  and  Monetary  Effects  Combined 

From  the  above  discussion,  it  is  seen  that  both  the  demand  and 
monetary  developments  in  the  early  stages  of  a  boom  are  conducive  to 
the  growth  of  the  boom.  Both  the  IS  and  LM  functions  tend  to  shift  to 
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the  right  as  a  result  of  the  various  behavior  responses  of  businesses, 
consumers,  financial  investors,  and  banks  in  the  economy.  Consequently, 
income  will  tend  to  rise,  and  rise  sharply  in  some  cases,  with  little  if 
any  deterring  increase  in  interest  rates.  In  some  booms,  interest  rates 
may  even  fall  during  the  early  stages  of  the  boom  because  of  the  in¬ 
crease  in  the  quantity  of  money  available;  such  a  situation  is  shown 
in  Figure  21—7.  The  new  equilibrium,  will,  of  course,  depend  upon  the 


FIGURE  21-7 
A  New  Equilibrium 


extent  of  the  shifts  of  the  various  functions.  These  various  behavior 
functions  probably  will  continue  to  shift  during  the  boom  period,  caus¬ 
ing  the  level  of  income,  and  other  variables  of  the  economic  system,  to 
continue  to  change. 

21.4.  The  Upper  Turning  Point — Demand  Effects 

As  the  boom  continues  and  investment  expenditures  continue  at 
a  rapid  pace,  the  stock  of  capital  rises,  since  net  investment,  I,  is  simply 
the  rate  of  change  of  the  stock  of  capital,  dK/dt.  But,  as  we  learned  in 
Chapter  18,  as  the  stock  of  capital  rises,  the  advantages  (prohtablility) 
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of  further  additions  to  the  stock  of  capital  tend  to  decline.  This  may 
not  be  evident  to  the  business  community  at  first,  and  the  optimism 
of  the  boom  psychology  may  carry  investment  plans  beyond  the  levels 
indicated  by  "cooler  calculations.” 

Eventually,  however  powerful  the  forces  of  expansion,  uncertainty 
is  almost  sure  to  develop  concerning  the  further  rise  of  sales  and  profits. 
The  output  of  newly  created  capacity  begins  to  appear  on  the  market, 
adding  to  the  supply  of  goods.  The  profits  realized  from  the  new  invest¬ 
ment  may  not  be  as  large  as  earlier  rosy  expectations  predicted.  Further- 


FIGURE  21-8 

A  Fall  of  the  IS  Function 


more,  even  if  sales  and  profits  are  expected  to  continue  at  high  levels, 
the  growth  in  the  stock  of  capital  caused  by  several  years  of  high  invest¬ 
ment,  may  be  sufficient  to  allow  the  expected  sales,  even  though  they 
are  still  growing,  to  be  produced  with  the  existing  stock  of  capital. 

The  result  will  be  a  lowering  of  profit  expectations  on  the  part  of 
businessmen  which  causes  a  shift  to  the  left  of  the  investment  demand 
schedules.  But  when  investment  expenditures  decline,  income  payments 
decline,  other  things  equal,  consumption  expenditures  decline,  and  via 
the  multiplier  effect  there  is  a  more-than-proportional  decline  in  the 
level  of  national  income.  A  reduction  in  the  level  of  national  income 
implies  falling  sales,  and  the  business  community  may  adopt  a  wait-and- 
see  attitude  and  may  further  decrease  its  investment  spending  as  uncer¬ 
tainty  develops  concerning  the  course  of  future  sales  and  profits.  There 
is  an  increasing  disinclination  to  undertake  new  commitments,  which  is 
reflected  at  first  in  a  leveling  off  of  new  orders  and  then  a  decline.  The 
cumulative  momentum  leads  to  depression. 
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The  situation  is  further  aggravated  if  consumers,  as  a  result  of 
growing  uncertainty  and  declining  income,  attempt  to  save  an  increased 
proportion  of  their  current  incomes  as  protection  against  possible  loss 
of  their  jobs.  Such  behavior  is  seen  as  a  fall  in  the  propensity  to  consume 
which  in  turn  causes  a  further  multiplied  decline  in  income. 

The  combined  effect  of  the  behavior  of  businesses  and  households 
is  to  shift  the  IS  schedule  to  the  left,  that  is,  to  decrease  the  investment 
that  will  be  carried  out  at  any  given  rate  of  interest,  to  increase  the  rate 
of  savings  from  any  given  level  of  income,  and  therefore  to  reduce  the 
level  of  income  that  will  prevail  at  any  given  rate  of  interest.  For  ex¬ 
ample,  in  Figure  2 1—8  when  the  IS  curve  shifts  to  I'S',  the  level  of  in¬ 
come  associated  with  the  rate  of  interest  of  i0  falls  from  Y0  to  T,. 

21.5.  Monetary  Developments  at  the  Upper  Turning  Point 

Concurrent  developments  in  the  money  market  are  likely  to  con¬ 
tribute  to  the  upper  turning  point  of  the  cycle  and  help  bring  about  the 
subsequent  downturn  in  economic  activity.  As  the  boom  proceeds  and 
the  transactions  demand  for  money  grows  with  the  rise  in  the  level  of 
income,  the  aggregate  demand  for  money  may  grow  faster  than  the  sup¬ 
ply  of  money.  Consequently  the  tightened  money  supply  is  rationed,  on 
the  one  hand  by  a  rise  in  the  rate  of  interest,  and  on  the  other  by  a  rise 
in  the  bankers’  standards  of  credit-worthiness.  Bankers  make  loans  on 
progressively  less  and  less  favorable  terms.  The  rising  commercial  loan 
rates  and  more  stringent  collateral  requirements  have  a  direct  feedback 
effect  upon  the  demand  for  investment  goods,  since  both  higher  interest 
rates  and  more  stringent  credit  standards  discourage  some  investment 
projects. 

Accompanying  the  prosperity  phase  there  will  be,  in  all  probabil¬ 
ity,  a  stock  market  boom.  As  income  ascends  to  higher  levels  and  prices 
rise,  there  will  be  an  ever  increasing  shift  on  the  part  of  individuals  from 
holding  cash  to  the  purchase  of  income-yielding  securities  (a  decrease 
in  the  liquidity-preference  function  as  the  real  value  of  money  continues 
to  fall).  This  will  increase  stock  market  prices.  Rising  stock  market 
prices  tend  to  set  up  expectations  of  a  further  rise,  and  people  increase 
their  bids  for  stock  in  speculative  anticipation  of  making  gains  from 
the  increase  in  security  prices.  A  speculative  bubble  may  develop,  as  in 
the  late  1920’s,  when  security  prices  were  carried  far  above  the  levels 
justified  by  their  earnings. 

Eventually,  uncertainty  develops  as  to  the  future  trend  of  security 
prices,  particularly  in  the  face  of  disappointing  earning  records,  and 
some  security  holders  may  unload  securities  to  obtain  the  liquid  asset, 
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cash,  and  to  avoid  a  capital  loss,  which  they  would  sustain  if  overvalued 
securities  fell  in  price.  A  general  selling  wave  may  sweep  the  market,  in 
which  there  is  an  attempt  on  the  part  of  large  numbers  of  security  hold¬ 
ers  to  avoid  capital  losses  by  selling  and  shifting  into  cash.  In  terms  of 
our  analytical  framework,  this  is  represented  by  an  abrupt  upward  shift 
in  the  liquidity-preference  schedule.  The  result  will  be  an  increase  in  the 
rate  of  interest  as  the  wave  of  selling  forces  down  security  prices,  since 
a  decrease  in  the  price  of  an  interest-bearing  security  is  equivalent  to  an 
increase  in  the  rate  of  interest  on  the  security. 

For  example,  if  a  bond  pays  an  interest  income  of  $  10  per  year  and 
sells  for  $200,  the  rate  of  interest  on  the  $200  purchase  is  5  per  cent.  If 


FIGURE  21-9 

A  Leftward  Shift  of  the  LM  Curve 


a  selling  wave  lowers  the  price  of  the  bond  to  $100,  then  the  $10-per- 
year  income  yielded  by  the  bond  represents  a  10  per  cent  rate  of  interest. 
In  the  new  situation,  corporations  wishing  to  obtain  long-term  funds  by 
selling  new  bond  issues  in  the  capital  market  will  be  unable  to  find  buy¬ 
ers  unless  they  offer  the  going  rate  of  10  per  cent  prevailing  on  out¬ 
standing  bonds.  Thus,  an  abrupt  increase  in  the  liquidity  demand  for 
cash  caused  by  individuals  desiring  to  protect  themselves  from  plum¬ 
meting  security  (and  commodity)  prices,  will  make  it  virtually  impos¬ 
sible,  or  extremely  costly,  for  borrowers  to  raise  funds  in  the  securities 
market.  This,  of  course,  is  further  detrimental  to  investment  plans,  the 
income  level,  and  employment. 

The  net  effect  of  the  increase  in  preference  for  liquidity  on  the 
part  of  individuals  and  businesses  in  the  community  and  the  decrease  in 
the  supply  of  money  by  the  banking  system  is  to  shift  the  LM  schedule 
to  the  left.  The  level  of  income  associated  with  each  rate  of  interest  is 


386  •  ECONOMICS :  AN  ANALYTICAL  APPROACH 


lower.  The  LM  schedule,  remember,  is  the  functional  relationship  be¬ 
tween  the  rate  of  interest  and  the  level  of  income,  based  on  equality  be¬ 
tween  the  quantity  of  money  demanded  and  the  quantity  supplied  in  the 
money  market.  For  example,  in  Figure  21—9,  such  a  leftward  shift  of 
the  LM  curve,  reduces  the  level  of  income  associated  with  an  interest 
rate  of  i*  from  Y0  to  Y x. 

21.6.  Combined  Demand  and  Monetary  Effects  at  the 
Downturn 

The  behavior  of  businesses  and  households,  resulting  in  falling  in¬ 
vestment  demand  and  consumption  functions,  causes  the  IS  curve  to 
shift  to  the  left.  At  the  same  time,  in  the  monetary  area,  the  behavior  of 


FIGURE  21-10 
Collapse  of  the  Boom 


businesses  and  individuals  is  such  that  the  liquidity  demand  for  money 
is  pushed  up.  This  increased  demand,  in  conjunction  with  the  behavior 
of  the  banking  system  in  restricting  the  supply  of  money,  causes  the  LM 
function  also  to  shift  to  the  left.  The  combined  effect  of  the  leftward 
shifts  of  the  IS  and  LM  curves  is  such  as  to  completely  reverse  the  boom 
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and  cause  a  cumulative  fall  in  income  and  employment.  Graphically, 
the  collapse  of  the  boom  income  can  be  shown  as  in  Figure  21—10.  As 
a  result  of  the  leftward  shifts  of  the  IS  and  LAI  curves  to  I' S'  and  L'M', 
income  falls  from  Y0  to  Yx. 

The  late  stages  of  a  boom  are  characterized  by  peak  levels  of  out¬ 
put  as  the  economy  is  driven  closer  to  capacity  output.  Typically,  there 
is  some  price  inflation  at  this  stage  of  the  cycle,  since  increases  in  de¬ 
mand  at  or  near  full  employment  tend  to  react  more  strongly  upon 
prices  than  on  output.  At  the  upper  turning  point,  however,  there  is  a 
tendency  for  output  to  decline  more  rapidly  than  prices.  Many  prices, 
particularly  contractual  obligations  such  as  labor-management  wage 
contracts,  are  very  sticky  in  a  downward  direction  and  may  cause  a  tem¬ 
porarily  rigid  cost  structure,  so  that  the  painful  process  of  adjusting  to 
a  decline  in  demand  may  initially  take  the  form  of  output  and  employ¬ 
ment  reductions  rather  than  price  reductions. 

21.7.  The  Lower  Turning  Point 

The  collapse  of  the  boom  described  will  not  cause  income  and  em¬ 
ployment  to  fall  without  bound.  There  will  be  some  lower  limit  to  the 
amount  by  which  investment  expenditures  can  fall,  since  even  in  the 
depths  of  severe  depression  there  will  be  a  need  to  replace  wornout 
equipment.  Also  there  will  be  some  new  investment  made  necessary  by 
new  products  and  new  processes.  Also,  the  shape  of  the  propensity  to 
consume  schedule  is  such  as  to  slow  down  or  stop  the  fall  of  income  and 
employment.  Consumption  expenditures  tend  to  fall  less  rapidly  than 
income  (dC/dYd  1),  and  since  consumption  is  the  largest  single 
component  of  income  this  has  a  retarding  influence  on  the  decline  in 
income. 

Once  the  decline  in  income  is  arrested,  the  economy  may  operate 
for  several  years  at  a  low  level  of  income  and  widespread  unemploy¬ 
ment  of  men  and  machines.  But  as  depression  continues,  the  seeds  of 
revival  are  automatically  sown.  If  net  investment  becomes  negative  so 
that  capital  goods  wear  out  faster  than  they  are  replaced,  then  the  stock 
of  capital  goods  will  fall.  But  even  if  net  investment  remains  positive, 
the  addition  to  the  stock  of  capital  will  be  small  during  the  depression, 
while  the  continued  growth  in  population,  technological  improvements, 
and  new  products  give  rise  eventually  to  a  need  for  larger  additions  to 
the  stock  of  capital,  even  at  depression  levels  of  aggregate  demand. 
Thus,  the  investment  demand  function  moves  upward  again.  Once  in¬ 
vestment  expenditures  on  inventories,  equipment,  and  construction 
goods  start  to  increase,  the  multiplier  goes  to  work  and  incomes  tend  to 
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rise  cumulatively.  The  result  is  a  basis  for  revival  and  a  movement 
of  the  economy  toward  a  new  boom  and  another  cycle. 

21.8.  Inventory  Cycles 

The  discussion  thus  far  has  been  concerned  with  a  typical  major 
cycle  in  business  activity.  Superimposed  upon  the  broad  cyclical  fluctua¬ 
tions  in  income  and  employment  are  minor  business  recessions  such  as 
occurred  in  1949  and  1954  (see  Table  21—1).  For  example,  in  1949 
the  level  of  employment  fell  about  700,000  under  its  1948  level,  and 
net  national  product  in  the  same  period  fell  $1.9  billion.  In  seeking  an 
explanation  of  these  minor  recessions,  almost  invariably  we  find  the 
cause  to  be  a  decline  in  the  inventory  component  of  business  investment. 
Thus  in  1954  the  slight  dip  in  employment  and  net  national  product 
was  accompanied  by  fairly  steady  business  investment  expenditures  on 
plant  and  equipment  (construction  goods  and  producers’  durables) ,  but 
a  $2.2  billion  decline  in  inventory  investment.  In  1957  inventory  in¬ 
vestment  declined  by  more  than  $4.5  billion,  but  investment  in  pro¬ 
ducer’s  durables  and  construction  again  held  steady.  However,  in  1958, 
a  substantial  fall  in  the  purchase  of  producers’  durables,  $7  billion,  was 
accompanied  by  a  much  smaller  fall  in  inventory  investment,  $2  billion. 
The  I960  recession  again  seemed  to  be  primarily  of  an  inventory  na¬ 
ture  with  the  other  components  of  business  investment  continuing  to 
rise.  Note  that  the  fall  in  investment  in  1958  was  offset  by  a  substantial 
rise  in  government  loan-financed  expenditure  on  goods  and  services. 

A  study  of  the  minor  recessions,  or  inventory  recessions  as  they 
are  sometimes  called,  reveals  that  a  long  prosperity  wave  is  nearly  al¬ 
ways  accompanied  by  an  overoptimistic  buildup  of  inventories  by  busi¬ 
nesses.  Then,  when  businesses  discover  that  they  have  expanded  their 
inventories  beyond  the  requirements  dictated  by  their  expanding  sales, 
they  cut  back  orders  so  as  to  reduce  their  inventories  of  goods  on  hand 
and  bring  inventories  into  line  with  sales.  The  result  is  a  dip  in  total 
investment  expenditures,  which  causes  a  dip  in  income  and  employ¬ 
ment,  but  which  does  not  develop  into  a  general  depression  if  the 
longer-run  expectations  of  businesses  are  optimistic  enough  to  maintain 
the  level  of  plant  and  equipment  expenditures.  After  inventories  are  cor¬ 
rected,  orders  are  again  given  more  freely  and  investment,  income,  and 
employment  once  again  increase. 

In  summary,  then,  we  can  attribute  major  fluctuations  in  business 
activity  primarily  to  fluctuations  in  investment  in  plant  and  equipment. 
Minor  fluctuations,  on  the  other  hand,  are  most  often  attributed  to  fluc¬ 
tuations  in  business  inventory  expenditures.  See  Table  21-1  for  changes 
in  investment,  income,  and  employment  in  selected  years  since  1929- 


TABLE  21-1 

Statistics  of  Income,  Consumption,  Investment,  Government  Transactions,  and  Employment  for  Selected  Years 
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*  Items  1  through  7  expressed  in  billions  of  dollars.  Item  8  expressed  in  millions  of  man-years, 
f  Details  may  not  add  to  totals  due  to  rounding, 
t  Less  than  $50  million. 

Source:  Items  1  through  7, 1929-1955,  Survey  of  Current  Business,  July,  1957, 1956-1960,  July,  1961,  National  Income  Number.  Item  8,  Economic  Report  of  the  President,  January,  1961. 
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21.9.  Countercyclical  Policy 

From  the  very  beginning,  our  economic  system  has  experienced 
alternate  periods  of  prosperity  and  depression.  The  waste  involved  in 
excessive  booms  and  busts  has  presented  a  challenge  to  democratic  gov¬ 
ernments  and  brought  increasing  demands  that  the  government  take 
more  responsibility  for  achieving  a  high  level  of  employment  and  a 
stable  price  level.  In  the  United  States,  both  major  political  parties  af¬ 
firmed  the  responsibility  of  the  government  to  fight  both  mass  unem¬ 
ployment  and  inflation  in  the  Employment  Act  of  1946.  Thus  far,  in 
this  chapter,  we  have  traced  through  what  happens  during  a  business 
cycle;  now  we  ask  what  weapons  are  available  to  the  government  to  be 
used  in  its  efforts  to  offset  booms  and  busts. 

Two  major  areas  of  policy  are  available.  The  Federal  Reserve  Sys¬ 
tem  may  use  monetary  policy  to  influence  the  money  market  in  an  effort 
to  smooth  out  economic  fluctuations.  Such  a  policy  has  been  regarded 
by  many  as  an  important  tool,  but  it  does  have  serious  limitations,  par¬ 
ticularly  in  a  depression.  The  second  major  weapon  is  governmental 
fiscal  policy,  which  includes  such  government  operations  as  increasing 
or  decreasing  federal  taxes,  changing  the  volume  of  federal  expendi¬ 
tures,  and  corollary  expansions  or  contractions  in  the  federal  debt  (pri¬ 
marily  that  portion  not  in  the  possession  of  the  commercial  banks). 

21.10.  Monetary  Policy 

As  we  pointed  out  in  Chapter  15,  the  Federal  Reserve  System  has 
four  main  methods  of  controlling  the  creation  of  credit  in  the  economic 
system:  a)  changing  the  reserve  rates,  b )  open-market  operations, 
c)  varying  the  rediscount  rate,  and  d)  moral  suasion.  Through  these  in¬ 
struments  of  control,  the  Federal  Reserve  can  influence  the  willingness 
and  the  ability  of  the  banking  system  to  create  new  credit  money  to 
finance  business  expenditures.  If  the  level  of  economic  activity  expands 
too  rapidly,  pushing  the  economy  into  inflation,  monetary  demand  ex¬ 
ceeds  capacity  supply,  at  current  prices.  This  results  in  a  rising  price 
level,  which  could  be  checked  by  the  Federal  Reserve  System  following 
a  "tight  money”  policy,  i.e.,  restricting  the  amount  of  money  available 
to  the  economy,  or  slowing  down  the  rate  of  increase  of  new  money  by 
reducing  the  ability  or  the  willingness  of  the  banking  system  to  go  on 
creating  money  at  the  current  rate. 

Raising  the  reserve  ratio  would  reduce  the  upper  limit  to  the  crea¬ 
tion  of  money,  as  shown  in  Figure  18—10,  page  294.  In  our  framework, 
this  would  have  the  effect  of  shifting  the  LAI  curve  to  the  left  and  of 
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raising  the  rate  of  interest  associated  with  any  given  level  of  income. 
The  increase  in  the  rate  of  interest  and  the  restriction  of  the  amount  of 
money  available  would  have  the  effect  of  holding  down  or  slowing 
down  the  rate  of  investment  and  thus  holding  monetary  demand  in 
check,  or  actually  reducing  it  if  the  supply  of  money  is  tightened  suf¬ 
ficiently. 

A  more  flexible  weapon  is  found  in  open-market  operations.  Re¬ 
serves  of  the  banking  system  can  be  destroyed  and  pressure  brought  to 
bear  on  the  banking  system  by  a  suitable  policy  of  selling  bonds  on  the 
open  market.  In  order  to  maintain  the  required  reserves,  the  banking 
system  can  either  borrow  from  the  Federal  Reserve  System  or  not  renew 
loans.  The  effect  is  to  restrict  the  supply  of  money,  which  can  be  viewed 
as  a  leftward  shift  of  the  supply  of  money  (shown  in  Figure  18—8,  page 
293) ,  bringing  about  a  leftward  shift  of  the  LAI  curve  which  raises  the 
rate  of  interest,  given  the  IS  curve.  Again,  the  consequence  of  the  Fed’s 
anti-inflation  policy  is  an  increase  in  the  rate  of  interest,  and  a  slowing 
down  or  reduction  of  the  rate  of  investment,  thus  slowing  down  the 
rate  of  increase  of  aggregate  demand  or  even  reducing  total  money  de¬ 
mand  for  goods  and  services. 

Raising  the  rediscount  rate — the  rate  at  which  commercial  banks 
can  add  to  their  reserves  by  borrowing  from  the  Federal  Reserve  System 
— makes  it  more  expensive  for  the  commercial  banks  to  borrow  from 
the  system  and  signals  the  banking  community  that  the  banking  author¬ 
ities  believe  that  the  expansion  needs  to  be  slowed  down.  This  would 
cause  the  banking  system  to  restrict  its  loan  activity,  and  the  interest 
rate  on  commercial  loans  would  tend  to  rise.  With  rising  costs  or  with 
less  funds  available,  the  businesses  would  be  forced  to  slow  down  or 
contract  their  expenditures.  This  can  be  viewed  as  a  leftward  shift  of  the 
supply  function  of  money,  but  with  an  unchanged  upper  limit,  as  shown 
in  Figure  18—9,  page  293. 

The  weapon  of  moral  suasion  consists  of  the  various  influences 
and  pressures  which  the  banking  authorities  can  bring  to  bear  on  the 
banking  system  in  an  attempt  to  influence  the  willingness  of  the  bankers 
to  make  loans,  that  is,  to  shift  the  money  supply  function  without  using 
the  first  three  policy  measures.  In  periods  of  inflation,  the  banking  au¬ 
thorities  can  publicly  and  privately  try  to  convince  the  bankers  that 
fewer  loans  ought  to  be  made  or  that  the  rate  of  increase  of  loans  ought 
to  be  slowed  down  in  order  that  inflationary  forces  may  be  checked.  The 
bankers  may  be  told  that  unless  this  is  done,  the  authorities  may  be 
forced  to  used  stronger  weapons.  Appeals  may  be  made  to  the  bankers 
to  act  in  the  public  interest,  to  exercise  restraint  in  the  granting  of  loans. 
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A  policy  of  moral  suasion  may  be  viewed  as  an  attempt  by  the  banking 
authorities  to  shift  the  supply  function  of  money. 

The  art  of  central  banking  is  the  use  of  monetary  policy  to  induce 
the  postponement  of  some  investment  expenditures  during  periods  of 
excessive  booms  and  to  induce  extra  or  additional  investment  expendi¬ 
tures  during  depressions.  Thus  one  could  say  the  object  is  to  "spread 
out”  the  booms.  A  "tight-money”  policy  can  be  very  effective  in  check¬ 
ing  an  inflationary  boom  if  the  monetary  authorities  are  willing  to  act 
resolutely,  but  if  it  is  not  done  carefully,  investment  may  be  cut  back 
too  far,  resulting  in  undesirable  excessive  unemployment.  The  mone¬ 
tary  authorities  desire  to  restrict  monetary  demand  just  enough  to  pre¬ 
vent  an  inflationary  boom  but  not  so  much  as  to  precipitate  a  depression. 
A  serious  weakness  exists  in  the  ability  of  an  "easy-money”  policy  to 
stimulate  expansion,  once  the  forces  of  contraction  are  underway.  An 
easy-money  policy  is  the  reversal  of  the  above  policies,  i.e.,  using  open- 
market  operations  to  expand  reserves,  lowering  the  required  reserve 
ratio,  and  lowering  the  rediscount  rate.  The  investment  demand  sched¬ 
ule  may  have  shifted  so  far  to  the  left  that  no  feasible  rate  of  interest 
is  low  enough  to  stimulate  new  investment.  Furthermore,  the  banks, 
through  their  lending  policy,  can  nullify  the  easy-money  policy  by  not 
expanding  loans  and  thus  not  expanding  the  supply  of  money.  The 
Federal  Reserve  System  can  make  reserves  plentiful  but  cannot  force 
the  banks  to  make  loans;  therefore,  an  easy-money  monetary  policy  may 
not  be  successful  in  the  effort  to  prevent  a  slide  into  a  depression  or  to 
extract  the  economy  from  a  depression. 

21.11.  Fiscal  Policy,  for  Inflation 

We  learned  in  the  preceding  chapter  that  the  government  has  a 
very  direct  economic  influence  on  the  economy  via  its  expenditures  for 
goods  and  services  and  its  receipts  through  tax  collections.  The  recur¬ 
rence  of  unemployment  and  inflation  has  led  to  extensive  discussion  of 
government  intervention  to  offset  the  business  cycle  and  achieve  eco¬ 
nomic  stability  by  varying  its  expenditure,  tax,  and  debt  policies.  This 
deliberate  manipulation  of  government  spending,  taxing,  and  debt  is 
called  fiscal  policy.  In  part,  fiscal  policy  acts  directly  upon  government 
spending,  and  in  part  upon  consumption  and  investment  spending  in 
the  private  sector  of  the  economy.  During  the  various  phases  of  the 
business  cycle,  the  government  can  utilize  fiscal  policy  to  restrain  or 
stimulate  aggregate  demand.  Normally,  of  course,  monetary  and  fiscal 
policies  are  used  in  conjunction  with  each  other.  We  have  already  ex¬ 
amined  monetary  policy,  and  now  we  shall  turn  to  fiscal  policy. 
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When  aggregate  demand  ( composed  of  consumption,  investment, 
and  government  expenditures)  is  tending  to  expand  too  rapidly  and 
cause  inflation,  fiscal  policy  may  be  called  upon  in  the  form  of  increased 
tax  collections  or  decreased  government  spending.  There  are  additional 
problems  involved  in  that  Congress  must  decide  which  taxes  are  to  be 
increased  or  which  government  expenditures  are  to  be  cut.  Increased 

FIGURE  21-11 
An  Increase  in  Taxes 

sVr' 


tax  collections  by  the  government,  with  no  change  in  expenditures,  re¬ 
duces  disposable  income  and  thus  consumption  and  saving  at  each  level 
of  national  income.  The  reduction  of  the  rate  of  consumption  acts  to 
reduce  aggregate  demand  and  thus  to  reduce  the  pressure  toward  infla¬ 
tion  in  the  economic  system.  Because  part  of  the  increased  tax  collec¬ 
tions  are  paid  out  of  reduced  savings,  the  initial  reduction  in  consump¬ 
tion  is  less  than  the  increase  in  tax  collections.  Diagrammatically,  the 
increase  in  taxes  is  seen  in  Figure  21-11  as  an  upward  shift  of  the 
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S  +  T  curve  and  a  downward  shift  of  the  savings  function.  With  a 
given  level  of  government  spending  and  a  given  investment  demand 
function,  the  upward  shift  of  the  S  +  T  curve  shifts  the  IS  curve  to  the 
left,  and,  other  things  equal,  reduces  the  equilibrium  level  of  money  in¬ 
come.  For  example,  in  Figure  21—12,  the  equilibrium  level  of  money 
income  falls  from  Y0  to  Y x. 


FIGURE  21-12 

Increased  Taxes  Reduce  Income 


The  government  may  also  reduce,  or  hold  in  check,  aggregate 
money  demand  by  a  reduction  of  government  expenditures,  leaving  tax 
collections  unchanged.  Since  the  total  demand  for  goods  consists  of  con¬ 
sumer,  investor,  and  government  purchases  of  goods  and  services,  the 
total  demand  can  be  held  in  check  by  reducing  one  component  of  total 
demand  sufficiently  to  offset  the  growth  in  the  other  two.  Such  a  policy 
of  reduced  government  spending  makes  more  goods  and  services  avail¬ 
able  to  satisfy  consumption  and  investment  demands.  In  our  basic  model 
containing  the  government,  the  condition  for  equilibrium  in  the  goods 
and  service  markets  is  the  requirement  that  desired  investment  plus 
government  spending  be  equal  to  desired  savings  plus  tax  collections 
(see  Section  20.5 ).  Since  we  have  assumed  that  government  tax  collec- 
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tions  and  the  investment  demand  function  are  unchanged,  when  gov¬ 
ernment  spending  is  cut,  the  desired  level  of  savings  must  also  fall,  if 
the  system  is  to  reach  equilibrium.  This,  of  course,  will  be  achieved  if 
the  level  of  income  falls.  Graphically,  this  is  seen  as  a  fall  of  the  I  +  G 
curve,  which,  with  a  given  savings  function  and  tax  collections,  shifts 
the  IGST  curve  to  the  left.  Given  an  unchanged  LM  curve,  the  equilib¬ 
rium  level  of  money  income  will  fall,  reducing  the  monetary  pressure 
on  the  limited  supply  of  goods  and  therefore  holding  the  price  level  in 
check,  or  slowing  down  its  rate  of  increase,  depending  upon  the  size  of 
the  initial  cut  in  government  spending. 

21.12.  Fiscal  Policy  in  Depression  Periods 

When  the  economy  is  operating  at  depression  levels  of  income  and 
employment,  it  is  widely  agreed  that  some  governmental  action  is  nec¬ 
essary  to  restore  full  employment.  Monetary  policy  may  be  utilized  to 
try  to  stimulate  the  expansionary  forces  in  the  economy,  but  monetary 
policy  by  itself  may  be  insufficient;  the  weapons  of  fiscal  policy  may  also 
be  needed.  Essentially,  fiscal  policies  appropriate  for  the  depression 
phase  of  a  business  cycle  are  the  reverse  of  those  used  to  keep  a  boom 
in  check.  Taxes  may  be  reduced,  government  spending  stepped  up,  or 
some  combination  may  be  used  in  order  to  increase  the  demand  for 
goods  and  services  and  bring  idle  resources  back  into  active  use. 

If  the  government  reduces  taxes  and  leaves  its  spending  un¬ 
changed,  the  result  will  either  be  a  budget  deficit  or  a  reduced  budget 
surplus,  probably  a  deficit.  Such  an  action  will  increase  the  level  of  dis¬ 
posable  income  for  any  given  level  of  national  income  (since  Yd  = 
Y  —  T) ,  and,  given  the  aggregate  savings  function,  increase  the  amount 
spent  for  consumption  goods  out  of  any  given  level  of  national  income. 
An  increase  in  consumption  spending  increases  aggregate  demand, 
given  the  investment  demand  function  and  unchanged  government 
spending,  which  will  give  a  positive  push  to  the  level  of  income  and 
employment.  Diagrammatically,  in  our  basic  model  of  the  economy, 
this  is  seen  as  a  shift  to  the  right  of  the  S  +  T  curve,  and,  consequently, 
the  IS  curve,  which  raises  the  equilibrium  level  of  income  with  any 
given  LM  curve,  i.e.,  with  any  given  set  of  monetary  conditions. 

However,  the  manner  of  financing  the  governmental  deficit  may 
also  affect  the  monetary  conditions  of  the  economy.  If  the  government 
finances  the  deficit  by  printing  bonds  and  selling  them,  the  economic 
effects  differ  depending  upon  who  purchases  the  bonds.  If  the  bonds 
are  sold  in  the  open  market  and  bought  by  the  Federal  Reserve  System, 
additional  reserves  are  created,  which  will  raise  the  potential  ceiling 
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to  credit  creation.  But,  unless  the  willingness  of  bankers  to  make  loans 
is  increased,  the  extra  reserves  may  remain  unutilized,  with  no  change 
in  monetary  conditions.  Should  the  banking  system  be  willing  to  create 
more  money  by  making  loans,  the  supply  function  of  money  will  be 
increased,  which  may,  perhaps,  reduce  the  rate  of  interest  and  may  stim¬ 
ulate  additional  investment.  However,  if  the  liquidity-preference  de¬ 
mand  for  money  is  perfectly  elastic  in  the  range  of  the  ruling  rate  of 
interest,  all  of  the  increased  money  will  be  absorbed  into  M2  balances 
and  the  rate  of  interest  will  not  fall. 

If  the  bonds,  printed  by  the  government  to  finance  the  deficit,  are 
sold  to  the  commercial  banks,  demand  deposits  will  rise  by  the  amount 
of  the  deficit.  Legal  reserves  of  the  banking  system  will  remain  un¬ 
changed;  however,  excess  reserves  will  fall  with  the  rise  in  demand  de¬ 
posits.  The  increased  quantity  of  money  may  tend  to  reduce  the  rate  of 
interest,  or  flow  into  M2  balances  with  an  unchanged  rate  of  interest, 
or  be  used  to  repay  bank-held  debt  and  thus  be  destroyed.  The  exact 
result  depends  upon  the  behavior  of  the  individuals  and  businesses  in 
the  economic  system.  The  government  might  also  finance  the  deficit  by 
selling  bonds  to  individuals,  bonds  which  may  not  be  purchased  by 
banks.  In  this  case  there  is  no  change  in  the  total  quantity  of  money  or 
excess  reserves.  There  may  be  an  effect  upon  the  rate  of  interest,  since 
the  introduction  of  the  government  bonds  into  the  asset  structure  of 
the  economy  may  bring  about  a  shifting  of  asset  holdings. 

An  increase  in  the  aggregate  demand  for  goods  and  services  can 
also  be  brought  about  with  an  increase  in  government  expenditures  on 
currently  produced  goods  and  services,  while  leaving  tax  collections  un¬ 
changed.  It  has  often  been  suggested  that  the  government  should  have 
a  ready  inventory  of  public  works  to  be  constructed  when  an  increased 
rate  of  government  spending  is  desired.  In  addition  to  increasing  ag¬ 
gregate  demand,  public-works  projects  maintain  the  skills  of  the  un¬ 
employed  and,  to  some  extent,  they  avoid  the  morale  problems  of  di¬ 
rect  relief.  In  our  framework,  the  increase  of  government  spending 
raises  the  7  +  G  curve,  which,  with  a  given  savings  function  and  tax 
collections,  shifts  the  IGST  curve  to  the  right  and  raises  the  level  of 
income,  given  the  LAI  curve.  Again,  the  method  of  financing  the  deficit 
may  also  influence  the  level  of  income  via  the  monetary  route. 

The  level  of  income  can  also  be  increased  without  a  government 
deficit  with  an  increase  in  both  the  rate  of  government  spending  and 
the  rate  of  tax  collections.  Under  certain  conditions  the  equilibrium 
level  of  income  will  rise  by  the  full  amount  of  the  increase  in  govern¬ 
ment  spending. 
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Since  Y  —  C(Y  —  T)  +  I  +  G,  one  can  subtract  taxes  from  both 
sides  of  the  equation  to  find  disposable  incomes,  as  Yd  =  Y  —  TV  Y  — 
T  =  C(Y  -T)  +I  +  G-T.  Writing  Yd  for  Y  —  T,  disposable 
income,  and  D  for  G  —  T,  the  government  deficit,  we  have:  Yd  = 
C(Yd)  +  7  +  D.  Obviously  if  G  and  T  are  increased  by  the  same 
amount,  leaving  D  unchanged,  Yd  would  be  unchanged,  with  a  given 
I,  but  aggregate  income  would  increase  dollar  for  dollar  with  the  bal¬ 
anced  increase  of  government  spending  and  tax  collections,  since  Y  = 
C(Y  —  T)  +  I  +  G.  We  have  here  the  so-called  balanced-budget 
multiplier  of  unity. 

However,  a  balanced-budget  multiplier  equal  to  unity  is  found 
only  under  the  following  special  conditions:  (1)  the  monetary  system 
is  perfectly  elastic,  that  is,  an  increase  in  the  level  of  income  will  not 
increase  the  equilibrium  value  of  the  rate  of  interest,  and  (2)  the  in¬ 
crease  in  government  expenditures  is  used  to  purchase  currently  pro¬ 
duced  domestic  goods  and  services. 

21.13.  The  Multipliers 

In  Section  17.11  we  learned  that  increases  in  investment  can  give 
rise  to  more  than  proportional  increases  in  income.  Many  students  will 
have  already  recognized  that  changes  in  governmental  spending,  tax 
receipts,  and  transfers  can  also  give  rise  to  more-than-proportional 
changes  in  aggregate  income,  with  the  change  in  income  in  the  same 
direction  as  the  initiating  change.  At  this  point  we  shall  derive  a  more 
precise  statement  of  the  various  multipliers  involved  and  relate  them 
to  the  various  fiscal  policies. 

In  order  to  find  the  various  multipliers,  let  us  begin  with  the  ac¬ 
counting  identity  in  Equation  (16.4),  Y  =  C  +  7  +  G.  By  combining 
Equation  ( 1 6.4 )  with  the  linear  consumption  function  in  Equation 
(20.2),  C  =  a  +  b ^  —  bT ,  we  obtain: 

(21.1)  Y  =  a  +  bY-bT+I+G. 

We  recall  from  Chapter  20  that  the  variable,  T,  taxes,  in  our  system  is 
really  government  tax  collections  minus  government  transfer  payments, 
that  is,  T  =  Tx  —  Tr.  Therefore  we  can  write  Equation  (21.1 )  as 

(21.2)  Y  =  a  +  bY  -  bTx  +  bTr  +  I  +  G  . 

If  we  collect  the  Y  terms,  we  then  have: 

(21.3)  Y  =  y^-h  (a  -  bTx  +  bTr  +  1+  G)  . 
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If  the  government  holds  expenditures  constant,  and  reduces  taxes 
during  a  depression  by  an  amount  A Tx  in  an  effort  to  stimulate  an  ex¬ 
pansion  in  income,  the  effect  on  income  will  be: 

(21.4)  Y  +  AY  =  — [a  -  b(Tx  -  A  TV)  +  bTr  +  /  +  G] 

Y  +  AY  =  YZT~b  ( «  -  bTx  +  bATx  +  bTr  +  I  +  G)  . 

If  we  now  subtract  Equation  (21.3)  from  Equation  (21.4),  we  have: 

(21.5)  AY  =  — i-y  (bATx')  or  AY  =  -1—?  ATx  . 
and  the  taxation  multiplier  is: 

(21.6)  KTx  =  • 

If  the  government  increases  its  spending,  while  holding  tax  col¬ 
lections  constant,  we  can  derive  the  government  expenditure  multiplier 
as  follows:  Government  spending  is  increased  from  G  to  G  +  AG;  in¬ 
come  then  becomes  Y  +  AY; 

(21.7)  Y  +  AY  =  z  —  y  ( a  -  bTx  +  bTr  +  I  +  G  +  AG)  . 

1  —  b 

Now  we  subtract  Equation  (21.3)  from  Equation  (21.7),  and  the  re¬ 
sult  is: 

(21.8)  AY  =  — *— tAG. 

1  —  b 

Therefore  the  government  expenditure  multiplier  is 

(21.9)  Ko  =  f^. 

Or,  if  the  government  chooses  to  expand  the  level  of  income  by 
increasing  government  transfer  payments  to  the  private  sector,  the  trans¬ 
fer  multiplier  is  derived  in  the  following  manner:  Where  transfers  are 
increased  from  Tr  to  Tr  +  A  TV,  income  increases  from  Y  to  Y  +  AY. 

(21.10)  Y  +  AY  =  - — - — r  [a  -  bTx  +  b(Tr  +  A  Tr)  +  I  +  G]  . 

1  —  b 

=  — r  (a  -  bTx  +  bTr  +  bATr  +  I  +  G)  . 

1  —  b 

If  we  subtract  (21.3)  from  Equation  (21.10),  we  have: 

(21.11)  AY=r^(MTr), 
and  the  government  transfer  multiplier  is  given  by: 
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(21.12)  KTr=T^1. 

Or,  the  government  may  wish  to  increase  the  level  of  income  with¬ 
out  increasing  the  national  debt,  by  increasing  both  the  level  of  govern¬ 
ment  expenditures  and  the  level  of  tax  collections  the  same  amount, 
that  is  AG  =  A Tx.  When  G  increases  from  G  to  G  +  AG  and  Tx  from 
Tx  to  Tx  +  A  Tx,  income  becomes: 


(21.13)  Y  +  AY  =  \»  -  KTx  +  A  TV)  +  bTr  +  I  +  G  +  AG] 

=  YETI  O  -  bTx  -  bATx  +  bTr  +  I  +  G  +  AG)  . 
Subtracting  (21.3)  from  Equation  (21.13 ),  we  obtain: 

(21.14)  AY  =  ^--b  (—MTV)  +  — ^  A G  . 

Since  A  Tx  —  AG,  we  can  substitute  AG  for  A  Tx: 


(21.15)  AY  =  AG(YV)  -  A G(r^)  . 
Simplifying  ( 2 1 . 1 5 ) ,  we  obtain : 


(21.16) 


Therefore,  the  balanced  budget  multiplier  is  equal  to  1. 

Perhaps  an  example  would  give  us  a  better  insight  as  to  the  impact 
of  the  various  fiscal  measures.  Let  us  assume  that  our  model  economy 
is  in  the  depression  phase  of  a  business  cycle  and  it  is  estimated  that 
national  income  is  $30  billion  below  full-employment  income.  Further, 
let  us  assume  that  the  aggregate  marginal  propensity  to  consume,  b,  is 
.8.  Under  these  conditions  the  tax  multiplier  has  a  numerical  value  of  4 
b  \ 

(21.6,  KTx  = - —  ) ;  therefore  tax  receipts  would  have  to  be  cut  by 

1  —  b ) 

$7.5  billion  to  stimulate  the  economy  to  full  employment  output. 

If  the  government  chose  the  path  of  increasing  its  expenditures 
to  stimulate  recovery,  it  would  have  to  increase  its  spending  by  $6  bil¬ 
lion,  since  the  government  expenditure  multiplier  is  equal  to  5  (21.9, 
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Kg  =  - - —j.  Should  the  government  decide  to  leave  tax  collections 

and  spending  on  goods  and  services  unchanged,  but  to  increase  transfer 
payments  in  an  effort  to  get  out  of  the  depression,  an  increase  of  transfer 
payments  of  $7.5  billion  would  be  necessary.  The  value  of  the  govern¬ 
ment  transfer  multiplier  in  our  example  is  4,  the  same  as  the  tax  multi¬ 


plier,  (21.12,  KJV  = 


.  If  the  government  did  not  want  to  in¬ 


crease  the  national  debt,  it  could  increase  both  government  spending 
and  tax  collections  by  $30  billion  to  achieve  a  full  employment  level 
of  income,  with  a  balanced-budget  multiplier  of  unity  (21.16). 

It  should  be  noted  that  the  most  conservative  of  the  proposals, 
the  balanced-budget  proposal,  results  in  the  largest  increase  in  the  gov¬ 
ernment’s  share  of  the  economy.  Also,  other  things  equal,  it  will  require 
a  larger  deficit  for  the  tax  reduction  or  transfer  increase  policy  to  gen¬ 
erate  the  same  increase  in  the  aggregate  national  income  as  the  govern¬ 
ment  spending  policy.  The  values  of  the  multipliers  are  based  on  the 
implicit  assumption  that  the  rate  of  interest  does  not  rise  as  the  level  of 
income  increases.  If  the  rate  of  interest  does  increase,  the  rate  of  invest¬ 
ment  will  be  reduced  and  a  lower  level  of  income  will  be  generated 
for  given  values  of  tax  reduction,  transfer  payments,  or  government 
spending.  The  realized  multipliers  will  be  less  than  the  above  values. 


21.14.  Built-In  Flexibility 

In  our  economy  today  there  are  certain  transfer  payments  and 
taxes  that  vary  with  the  level  of  income,  such  as  unemployment  com¬ 
pensation  payments,  social  security  tax  payments,  and  income  and  pay¬ 
roll  taxes.  Normally,  when  the  level  of  income  falls,  income  tax  pay¬ 
ments  decrease  and  unemployment  compensation  payments  increase. 
Therefore  the  induced  changes  in  income  are  smaller.  Built-in  flexibility 
of  this  nature  helps  to  keep  recessions  from  developing  into  full-blown 
depressions  and,  during  the  other  phase  of  the  cycle,  slows  down  infla¬ 
tionary  expansion.  However,  the  built-in  flexibility  reduces  the  values 
of  the  multipliers  and  thus  lowers  the  equilibrium  value  of  income  as¬ 
sociated  with  any  given  level  of  investment  and  increases  the  amount 
of  government  tax  reduction,  transfer  payments,  or  government  ex¬ 
penditures  needed  to  generate  a  given  increase  in  aggregate  income. 


21.15.  Direct  Controls 


Another  weapon  which  the  government  has  used  as  an  emergency 
measure  to  supplement  monetary  and  fiscal  policy,  mainly  during  war- 
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generated  inflation,  is  the  direct  control  of  certain  prices  and,  usually, 
wages.  Usually  the  government  attempts  to  hold  the  price  level  at  some 
particular  level — in  World  War  II  it  was  the  level  prevailing  at  the 
beginning  of  the  war.  A  policy  of  this  kind  forces  persons  to  save  more 
than  they  really  desire  to  save  by  preventing  their  bidding  up  prices  for 
the  goods  and  services  in  scarce  supply.  Normally,  in  our  economy 
prices  allocate  goods  and  services  to  the  various  uses;  but  when  prices 
are  set  by  regulation,  they  no  longer  can  act  to  ration  the  scarce  goods 
and  balance  supply  and  demand.  In  such  a  situation  scarce  investment 
goods  are  usually  allocated  by  direct  controls  and  allocations.  If  the 
direct  controls  are  strongly  enforced  and  supported  by  the  individuals 
in  the  economy,  they  can  be  successful  in  holding  down  inflation,  for 
the  moment. 

The  monetary  authorities  have  also  been  authorized  to  use  selec¬ 
tive  credit  controls.  It  was  pointed  out  in  Chapter  15,  that  under  Regu¬ 
lations  T  and  U  the  Board  of  Governors  of  the  Federal  Reserve  System 
can  establish  margin  requirements  for  the  purchase  of  securities.  By 
varying  marginal  requirements,  the  Board  can  control  the  creation  of 
credit  for  stock  market  speculation,  which  may  influence  business  ex¬ 
pectations  and  investment  plans.  In  times  past,  Regulation  W  has  been 
used  to  control  the  extension  of  installment  credit  for  the  purchase  of 
automobiles  and  appliances,  which  has  the  effect  of  reducing  aggregate 
demand  for  goods  and  services  when  minimum  down  payments  are  in¬ 
creased  and  the  maximum  period  of  repayment  is  reduced.  Regulation 
X  operated  in  a  similar  manner  during  the  Korean  War  when  it  was 
used  to  limit  the  extension  of  bank  credit  for  the  financing  of  the  pur¬ 
chase  of  new  residences  by  establishing  minimum  down  payments  and 
maximum  repayment  periods.  Selective  credit  controls  act  to  restrict 
demand  in  certain  particular  areas,  where  the  resources  may  be  partic¬ 
ularly  scarce. 

Continued  application  of  direct  controls  to  keep  prices  below  the 
levels  at  which  demand  is  equal  to  supply  means  that  either  the  goods 
and  services  are  allocated  by  forcing  people  to  stand  in  line  and  wait 
for  an  opportunity  to  buy  the  scarce  good,  or  by  the  development  of 
black  markets,  or  by  the  institution  of  official  or  unofficial  systems  of 
rationing.  The  controls  play  havoc  with  the  basic  guiding  mechanism 
of  the  economy,  the  price  system  which  we  studied  in  earlier  chapters. 
If  direct  controls  are  continued  indefinitely,  the  result  is  very  likely  to 
be  a  serious  distortion  of  resource  allocation,  loss  of  incentives  on  the 
part  of  the  owners  of  scarce  resources,  including  labor,  and  perhaps  the 
disappearance  of  a  free  enterprise  economy. 
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In  this  chapter  we  observed  that  our  economy  has  been  subject 
to  alternating  periods  of  prosperity  and  depression.  We  then  followed 
through  a  "typical”  cycle,  within  the  framework  of  our  analysis.  In  an 
attempt  to  eliminate  or  reduce  the  undesirable  effects  of  booms  and 
busts,  the  government  has  used  monetary  and  fiscal  policies  and  direct 
controls.  While  the  proper  use  of  monetary  and  fiscal  policies  may  iron 
out  the  worst  swings  of  economic  fluctuations,  the  problem  of  contin¬ 
ued  growth  of  our  economy  remains,  which  we  will  examine  briefly 
in  another  chapter. 

QUESTIONS  AND  EXERCISES 

1.  Compare  and  contrast  the  monetary  and  fiscal  policies  appropriate  for  a 
period  of  substantial  unemployment  with  the  monetary  and  fiscal  policies 
appropriate  for  a  period  of  monetary  inflation. 

2.  Draw  up  a  program  to  counteract  a  cost-push  inflation.  Defend  your  pro¬ 
gram. 

3.  Economic  observers  have  argued  that  a  substantial  amount  of  "built-in  flexi¬ 
bility”  exists  in  most  modern  economies  today.  Explain. 

4.  Since  World  War  II,  it  has  often  been  alleged  that  a  policy  of  full  employ¬ 
ment  is  not  compatible  with  a  policy  of  ensuring  stable  prices.  Under  what 
conditions  is  the  allegation  valid? 

5.  Can  monetary  and  fiscal  policy  completely  offset  business  fluctuation? 

6.  Under  what  conditions  might  it  be  appropriate  to  use  direct  government 
controls  to  influence  aggregate  income  and  employment? 

7.  "We  can  attribute  major  fluctuations  in  business  activity  primarily  to  fluctu¬ 
ations  in  investment  in  plant  and  equipment.  Minor  fluctuations  are  most 
often  attributed  to  fluctuations  in  business  inventory  expenditures.”  Use  the 
data  in  Table  21-1  to  see  if  the  above  statement  applies  to  the  United  States 
since  1929. 

8.  It  has  often  been  argued  that  each  expansion  contains  the  seeds  of  its  own 
destruction.  Discuss. 

9.  Analyze  the  impact  on  the  United  States’  economy  of  a  substantial  fall  in  de¬ 
fense  expenditures  by  the  federal  government.  Outline  an  appropriate  policy. 

10.  Discuss  the  so-called  balanced-budget  multiplier. 


Chapter 

22 


INTERNATIONAL  TRADE 
AND  EXCHANGE 


The  analytic  procedures  which  have  been  developed 
thus  far  have  been  concerned  with  price  determination  and  with  income 
levels  and  associated  problems  for  a  closed  economy.  That  is,  there  has 
been  no  supposition  that  there  is  any  interchange  between  the  economy 
under  investigation  and  a  greater  world  outside  of  it.  In  this  chapter  we 
shall  consider  the  consequences  upon  our  analytic  framework  of  inter¬ 
national  trade  and  exchange  among  countries,  including  an  investiga¬ 
tion  of  the  bases  for  international  trade  and  a  brief  appraisal  of  some 
of  the  special  problems  that  accompany  such  trade  and  exchange. 

22.1.  The  Fundamental  Diversity  among  Economies  of 
Different  Nations 

The  differences  between  exchange  among  countries  and  exchange 
within  a  country  come  from  the  existence  of  different  political  and  so¬ 
cial  systems.  This  creates  three  major  distinguishing  features.  In  the  first 
place,  along  with  differences  in  population  and  its  composition  and  in 
natural  and  capital  resources  there  are  differences  in  tastes,  in  abilities, 
and  in  social  institutions  among  countries.  These  variations  affect  both 
supply  and  demand  within  the  countries  for  commodities  and  produc¬ 
tive  services  and  bring  about  different  prices  for  these  commodities  and 
services  between  countries.  Since  the  demand  function  has  been  ex¬ 
pressed  as  a  resultant  of  the  interaction  of  the  variety  of  prices  of  dif¬ 
ferent  goods  and  of  the  tastes  and  incomes  of  the  parties  entering  the 
market,  and  since  supply  has  also  been  expressed  as  a  resultant  of  the 
interaction  of  the  prices  of  goods  and  of  the  different  inputs  available, 
the  prices  of  products  established  by  the  interaction  of  market  forces 
will  be  different  in  different  countries.  Passenger  cars  have  a  different 
price,  are  purchased  in  a  different  social  milieu,  and  are  produced  under 
different  technical  conditions  in  Europe  and  in  the  United  States.  Ba- 
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nanas  have  different  availability  and  serve  a  different  role  in  diet  in 
Guatemala  and  in  the  United  Kingdom. 

The  operation  of  the  principle  of  equal  advantage  would  lead  to 
the  price  for  each  good  and  each  resource  becoming  everywhere  the 
same,  if  it  were  not  for  immobility.  The  second  distinguishing  feature  is 
the  far  greater  immobility  of  goods  and  resources  in  international  trade 
than  in  domestic  trade.  This  is  particularly  true  for  resources.  Labor 
particularly,  and  capital  to  an  important  extent,  do  not  move  easily  in 
international  trade.  This  relative  immobility  of  resources  stems  from 
custom,  from  ignorance,  from  fear,  from  artificial  restrictions  imposed 
on  movement,  and  from  transportation  costs  for  movement  among  na¬ 
tions.  There  is  the  problem  of  sovereignty  of  nations  and  the  different 
legal  systems  under  which  contracts  are  enforced.  There  is  nationalism 
and  patriotism.  There  is  the  fear  of  discrimination,  of  expropriation, 
and  of  losses  arising  from  war.  As  a  consequence  it  can  be  said  that  the 
trade  in  commodities  is  to  an  important  extent  a  substitute  for  the  in¬ 
ternational  movement  of  resources. 

The  third  distinguishing  feature  of  international  trade  lies  in  the 
fact  that  each  nation  employs  its  own  monetary  system.  Buyers  wish 
to  pay  in  the  currencies  of  their  own  countries,  but  sellers  desire  pay¬ 
ment  in  the  currency  of  their  countries,  so  that  a  problem  of  transfer 
of  purchasing  power  is  created.  The  economic  consequences  of  these 
differences  will  be  illustrated  in  the  analysis  which  follows. 

22.2.  The  Basis  for  Trade 

An  illustration  of  the  basis  for  international  trade  and  the  gain 
in  productivity  which  accompanies  international  exchange  will  be 
developed  through  the  employment  of  a  two-commodity— two-nation 
model.  Many  complications  ensue  when  the  analysis  involves  more  than 
two  commodities,  more  than  two  countries,  or  when  more  than  only 
commodity  trade  is  considered  as  a  basis  for  international  exchange. 
However,  these  complications  do  not  destroy  the  validity  of  the  under¬ 
lying  rationale,  which  is  illustrated  in  the  model  developed  below. 
These  additions  to  the  model  do,  however,  add  some  interesting  prob¬ 
lems  which  are  not  the  subject  of  this  introductory  economic  analysis. 

Let  it  be  assumed  that  production  employing  one  unit  of  resources 
could  result,  for  the  United  States,  in  the  completion  of  forty  automo¬ 
biles  or  of  twenty  loads  of  textiles.  In  the  other  nation,  Eurasia,  one 
unit  of  resources  could  result  in  the  production  of  four  automobiles  or 
ten  loads  of  textiles.  This  is  illustrated  by  the  following  two-way  table, 
or  "matrix,”  as  it  is  sometimes  called. 
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Alternative  Production 
from  One  Unit  of  Resources 

Autos  Textiles 

(22.1)  United  States . 40  or  20 

Eurasia .  4  or  10 

The  United  States  can  produce  both  goods  more  effectively  than 
can  Eurasia,  but  the  United  States  has  what  we  call  a  comparative  ad¬ 
vantage  in  the  production  of  automobiles.  We  mean  that  although 
the  United  States  can  produce  both  automobiles  and  textiles  with  fewer 
resources  than  Eurasia  must  employ,  the  greatest  advantage,  or  com¬ 
parative  advantage,  lies  with  automobile  production  for  the  United 
States,  and  the  least  disadvantage  or  comparative  advantage  for  Eurasia 
is  in  the  production  of  textiles.  In  order  to  demonstrate  how  productivity 
is  increased  when  each  party  to  a  possible  exchange  specializes  in  the 
production  of  the  commodity  in  which  it  possesses  a  comparative  ad¬ 
vantage,  let  us  assume  that  the  United  States  uses  two  input  units  of 
resources  and  Eurasia  uses  four  input  units  of  resources.  The  results 
would  be: 


Without  Trade 


Autos 

Textiles 

(22.2) 

United  States  (2  units  resource). . 

. 40 

and 

20 

Eurasia  (4  units  resource) . 

....  8 

and 

20 

World  Total . 

....48 

40 

With  Trade 

and  S pecialization 

Autos 

Textiles 

(22.3) 

United  States  (2  units  resource). . 

. 80 

Eurasia  (4  units  resource) . 

40 

World  Total . 

....80 

40 

Apparently,  if  each  nation  specializes  in  the  production  of  that  in 
which  it  possesses  a  comparative  advantage,  total  world  production 
would  be  increased  and  that  gain  could  be  divided  among  the  countries 
so  that  all  gained  compared  to  what  they  would  have  had  without  trade. 
This  specialization  would  take  place,  regardless  of  the  superiority  in 
the  production  of  everything  by  the  United  States  (in  our  model)  and 
in  spite  of  the  existence  of  different  monetary  systems,  as  illustrated  by 
the  additional  matrices: 

Let  one  unit  of  resources  be  worth  $100,000  in  the  United  States 
and  krowns  (Kr.)  100,000  in  Eurasia. 

Cost  of  Production 
Autos  Textiles 

$  2,500  $  5,000 
Kr.  25,000  Kr.  10,000 


(22.4)  United  States 
Eurasia . 
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If  the  rate  of  exchange  was  $1  =  Kr.l,  no  trade  could  take  place.  Peo¬ 
ple  in  Eurasia  would  want  to  purchase  everything  from  the  United 
States,  but  people  in  the  United  States  would  not  want  anything  from 
Eurasia.  However,  the  demand  by  people  in  Eurasia  for  dollars  would 
drive  the  price  of  dollars  up,  in  terms  of  krowns.  If  the  rate  of  exchange 
exceeded  Kr.2  =  $1,  the  United  States  would  find  it  less  expensive  to 
purchase  its  textiles  in  Eurasia  than  at  home.  If  the  rate  of  exchange 
did  not  reach  Kr.10  =  $1,  Eurasia  would  want  to  purchase  its  automo¬ 
biles  in  the  United  States.  The  resources  released  from  textile  produc¬ 
tion  in  the  United  States,  because  of  foreign  purchase  of  textiles,  would 
be  transferred  to  automobile  production  to  satisfy  foreign  demand.  Sim¬ 
ilarly,  resources  in  Eurasia  would  be  concentrated  in  textile  production. 
The  United  States  would  pay  for  its  textiles  with  automobiles.  (Actually 
the  United  States  would  pay  for  its  textiles  with  dollars  which  Eurasia, 
in  turn,  would  use  in  purchasing  automobiles  or  with  krowns  which 
the  United  States  received  from  selling  automobiles. )  Production  would 
be  as  demonstrated  in  Matrix  (22.3)  instead  of  the  production,  in  the 
absence  of  international  trade,  of  Matrix  (22.2). 

Suppose,  for  example,  that  the  rate  of  exchange  was  $1  =  Kr.5. 
Then,  in  terms  of  dollars,  costs  would  be: 


Cost  of  Production 

Autos 

Textiles 

(22.5)  United  States . 

Eurasia . 

. $2,500 

. $5,000 

$5,000 

$2,000 

and  in  terms  of  krowns,  costs  would 

Autos 

Textiles 

(22.6)  United  States . 

Eurasia . 

.  Kr. 12,500 
.  .  .  .Kr.25,000 

Kr.25,000 
Kr. 10,000 

If  the  United  States  were  to  purchase  twenty  units  of  textiles  from 
Eurasia,  cost  of  imports  to  the  United  States  would  be  $40,000  or 
Kr.200,000.  If  Eurasia  were  to  purchase  sixteen  automobiles  from  the 
United  States,  cost  of  exports  of  the  United  States  would  be  $40,000  or 
Kr.200,000.  Exports  of  U.S.  automobiles  would  pay  for  imports  of 
Eurasian  textiles. 

The  general  determinants  of  comparative  advantage  can  be  ex- 
presed  in  the  following  relationship.  It  is  assumed  that  price  reflects 
production  cost  in  each  case.  Let  P,„  be  the  price  of  Commodity  A  in 
Country  1;  P]b,  PJa,  and  P-lb  are,  respectively,  prices  of  Commodity  B  in 
Country  1,  Commodity  A  in  Country  2,  and  Commodity  B  in  Country 
2,  all  in  terms  of  local  currencies.  Then  if 
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Country  1  would  specialize  in  the  production  and  exchange  of  Com¬ 
modity  A,  and  Country  2  would  specialize  in  the  production  and  ex¬ 
change  of  Commodity  B.  The  student  may  verify  Matrix  (22.7)  with 
the  numerical  values  of  Matrix  (22.4). 

If  there  are  transportation  costs,  taxes,  or  other  impediments  to 
trade,  such  costs  would  raise  the  price  of  B  from  Country  2  entering 
Country  1  shown  as  Tb,  per  unit,  and  of  A  from  Country  1  entering 
Country  2  shown  as  Ta,  per  unit.  It  follows  that  if  relative  production 
costs  of  (22.7)  holds,  and  exchange  possibilities  become 

CTT  o'N  P la  "b  Ta  ^  Pia 

(22-8) 

then  no  trade  would  take  place.  The  added  costs  of  carrying  on  trade 
would  wipe  out  the  differential  arising  from  the  alternative  production 
possibilities  of  the  two  countries  which  had  previously  favored  there 
being  trade  between  the  two  commodities. 

Furthermore,  balance  in  international  trade  would  exist  when 

(22.9)  (Pi  b  +  Tb)Qb  =  P  laQa 
and 

(22.10)  (Pla  +  T0)£a  =  PitQb 

where  Qa  and  Qb  are  the  quantities  of  Commodities  A  and  B  exchanged, 
respectively. 

That  is  to  say,  the  price  in  Country  l’s  money  of  Commodity  B, 
including  transportation  costs  to  Country  1,  times  the  quantity  of  Com¬ 
modity  B  imported  by  Country  1  (the  total  value  of  imports  by  Country 
1 )  would  be  equal  to  the  price  in  Country  1  of  Commodity  A  times  the 
quantity  which  it  exported  (the  total  value  of  exports  by  1).  Similarly, 
Country  2  pays  for  its  imports  of  Commodity  A,  including  transporta¬ 
tion  costs,  with  its  exports  of  Commodity  B.  In  the  long  run,  if  there 
are  no  other  items  entering  into  international  trade,  and  the  money  of 
each  country  can  be  spent  only  in  that  country,  international  trade  con¬ 
sists  of  a  two-way  exchange  where  imports  are  paid  for  by  exports. 

Certain  truisms  seem  to  be  evident  from  the  working  of  the  above 
model: 

1.  International  trade  is  a  two-way  proposition.  A  nation  pays  for 
its  imports  with  its  exports. 

2.  A  high-productivity  nation  and  a  low-productivity  nation  can 
trade  with  each  other  under  conditions  in  which  both  parties  gain  from 
the  exchange. 

3.  There  is  some  rate  of  exchange  and  internal  price  levels  rela¬ 
tionship  at  which  international  trade  is  possible  and  is  in  balance.  If  a 
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nation’s  internal  prices  are  too  high,  or,  in  other  words,  its  currency  is 
overvalued  by  that  nation  in  comparison  with  other  nations’  currencies, 
deflation  at  home  or  devaluation  of  the  currency  abroad  should  have 
the  effect  of  stimulating  the  country’s  exports.  A  freely  fluctuating  ex¬ 
change  rate  would  always  represent  balance,  just  as  freely  determined 
market  prices  do  not  allow  for  the  continuous  existence  of  shortages  or 
surpluses.  However,  freely  fluctuating  exchange  rates,  since  they  affect 
so  many  international  prices,  inasmuch  as  exchange  rates  are  the  prices 
of  foreign  monies,  may  be  intolerable  and  may  be  subject  to  various 
forms  of  control.  Some  of  these  forms  of  control  and  their  implications 
will  be  discussed  later. 

22.3.  The  Terms  of  Trade  and  the  Gains  from  Trade 

The  terms  of  trade  is  the  ratio  representing  the  quantity  of  imports 
a  nation  gets  for  it  exports.  In  the  two-commodity— two-country  model 
cited,  the  terms  of  trade  must  fall  between  two  to  one  and  two  to  five, 
the  limits  representing  the  ratios  between  U.S.  productivity  from  re¬ 
source  inputs  in  automobile  or  textile  production  and  Eurasian  produc¬ 
tivity  ratios  from  production  of  the  same  commodities,  respectively.  If 
the  terms  of  trade  approach  two  to  five,  the  United  States  is  the  princi¬ 
pal  gainer  from  the  exchange.  It  would  get  close  to  one  hundred  textiles 
for  forty  automobiles.  If  the  terms  of  trade  were  close  to  two  to  one, 
Eurasia  would  be  the  principal  gainer  from  trade,  in  that  it  would  re¬ 
ceive  close  to  forty  automobiles  for  twenty  textiles.  The  terms  of  trade 
are  a  reflection,  for  a  country,  of  the  ratio  of  prices  of  imports  to  prices 
of  exports.  This,  in  turn,  depends  on  what  the  prices  of  the  commodities 
which  enter  into  international  trade  are,  in  each  country,  and  on  the 
rate  of  foreign  exchange  which  exists  between  countries.  However,  in 
the  two-commodity— two-country  model  used  as  an  example,  the  barter 
terms  of  trade  depend  on  the  relative  strength  of  each  nation’s  demand 
for  the  other  nation’s  commodity  expressed  in  terms  of  the  amount  of 
the  commodity  which  each  produces  itself  that  it  is  willing  to  give  up 
in  exchange  for  the  other  commodity.  Figure  22—1  illustrates  this  re¬ 
lationship.  With  automobiles  plotted  on  one  axis  and  textiles  plotted 
on  the  other  axis,  the  line  called  "U.S.  internal  price  ratio”  indicates 
the  relative  prices  to  U.S.  consumers  in  the  absence  of  trade.  Productive 
resources  can  produce  either  automobiles  or  textiles  on  a  two-to-one 
basis.  If  consumers  desire  more  of  textiles,  they  may  have  them  at  the 
expense  of  less  autos,  one  load  of  textiles  having  the  same  price  as 
two  automobiles.  The  opportunity  cost  of  a  load  of  textiles  is  two  auto¬ 
mobiles.  That  is,  if  resources  are  diverted  from  automobile  production 
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to  textile  production,  in  the  United  States  consumers  lose  the  opportu¬ 
nity  to  have  two  automobiles  in  order  to  have  one  load  of  textiles.  Simi¬ 
larly,  for  Eurasia,  the  opportunity  cost  of  an  automobile  is  two  and  one- 
half  loads  of  textiles. 

In  trade,  each  nation  can  do  better  because  it  can  specialize  in  the 
production  of  the  commodity  in  which  it  has  the  comparative  advantage 


FIGURE  22-1 
The  Terms  of  Trade 


and  exchange  for  the  commodity  in  which  it  is  at  the  greater  disadvan¬ 
tage  in  production.  However,  as  each  nation  acquires  more  of  the  other’s 
specialty,  it  must,  in  turn,  give  up  more  and  more  of  its  own  special 
product.  In  accordance  with  what  we  know  of  demand,  we  could  say 
that  the  limited  remaining  supply  of  its  own  production  would  be 
cherished  more,  as  less  was  left.  The  country  would  insist  on  receiving 
a  larger  quantity  of  the  imported  article  in  exchange  for  each  additional 
unit  of  its  own  export.  In  Figure  22—1,  this  relationship  is  illustrated 
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with  the  "offer  curves”  of  each  country.  For  example,  the  Eurasian  offer 
curve  indicates  in  its  shape,  convex  to  the  horizontal  axis,  that  Eurasia 
will  surrender  textiles,  which  it  manufactures,  in  international  trade 
with  increasing  reluctance  for  automobiles  as  more  automobiles  are  ac¬ 
quired.  Similarly,  the  U.S.  offer  curve  changes  in  slope  to  illustrate  the 
changing  reluctance  of  the  United  States  to  acquire  more  and  more  of 
textiles  in  exchange  for  automobiles.  For  any  actual  volume  of  trade,  a 
straight  line  from  the  offer  curve  drawn  to  the  origin  would  show  the 
"average  rate  of  substitution”  of  one  commodity  for  the  other.  Where 
the  two  offer  curves  intersect,  the  average  rates  of  substitution  are  the 
same;  the  basis  for  trade  is  established;  and  the  terms  of  trade  are  set. 
If  the  United  States  became  less  eager  to  trade,  a  new  offer  curve  would 
be  established,  represented  by  the  dotted  line  AB  on  Figure  22—1,  and 
a  new  terms  of  trade,  more  favorable  to  the  United  States,  would  result. 

The  gain  from  trade  is  illustrated  in  Matrix  (22.3)  as  compared 
with  Matrix  ( 22.2 ) .  The  terms  of  trade  depend  on  the  strength  of  each 
nation’s  demand  for  the  other’s  product,  as  illustrated  in  Figure  22-1. 
A  nation  could  attempt  to  improve  its  terms  of  trade  by  discouraging 
its  inhabitants  from  importing,  thus  driving  down  the  price  received 
abroad  for  imports  because  of  lessened  demand.  In  doing  so,  however, 
it  reduces  the  total  potential  gain  which  could  be  achieved  through  in¬ 
ternational  specialization. 

22.4.  The  Determinants  of  Relative  Productivity  Differences 

The  case  for  international  trade  rests  upon  the  existence  of  relative 
differences  in  productivity  for  different  commodities  among  nations.  If 
each  nation  had  the  same  internal  production  possibilities  among  all 
commodities,  there  would  be  no  basis  for  international  trade  to  exist, 
even  though  one  nation  were  more  productive  in  everything  than  some 
other  nation,  for  there  would  be  nothing  that  the  first  nation  would  be 
willing  to  receive  in  exchange  from  the  other  country.  The  differences 
in  productivity  arise  from  the  unequal  endowments  of  productive  re¬ 
sources  among  countries.  In  the  first  instance,  there  are  the  natural 
resources:  climate;  pastoral  and  tillable  land;  mineral,  water,  and  for¬ 
est  resources.  The  areas  of  the  world  are  differently  endowed  with  these 
resources.  Although  there  is  absolute  immobility  of  natural  resources 
among  regions,  to  a  certain  extent  the  disadvantages  which  some  na¬ 
tions  possess  with  respect  to  the  possession  of  natural  advantage  can  be 
overcome  by  means  of  technological  developments.  Air  conditioning 
can  create  the  needed  humidity  for  textile  manufacture.  Irrigation  can 
water  the  desert.  Synthetic  rubber  can  replace  natural  rubber.  Neverthe- 
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less,  the  differences  in  natural  resources  as  a  basis  for  interregional  trade 
will  continue  to  persist. 

With  respect  to  labor  and  capital,  similar  differences  in  quantity 
and  quality  prevail.  If  one  region  of  the  world  is  possessor  of  a  large 
number  of  unskilled  laborers,  that  would  tend  to  give  that  region  an 
advantage  in  the  production  of  commodities  in  which  much  unskilled 
labor  is  involved,  for  such  labor  would  be  relatively  inexpensive.  An¬ 
other  region  may  possess,  because  of  earlier  shifts  in  productivity  and 
because  of  the  existence  of  a  certain  set  of  social  institutions,  a  rather 
large  number  of  technicians.  Germany,  before  World  War  I,  had  a 
great  many  chemists  and  was  pre-eminent  among  nations  in  the  chemi¬ 
cals  industry.  With  respect  to  the  productive  resource,  labor,  it  is  a  com¬ 
bination  of  numbers  and  "know-how”  which  determines  relative  wage 
structure  and  consequently  determines  in  which  commodities  each  coun¬ 
try  will  possess  cost  advantages. 

Capital,  in  the  form  of  machines,  buildings,  power  plants,  auto¬ 
motive  equipment,  and  any  other  produced  goods  intended  for  further 
production,  is  very  unequally  distributed  throughout  the  world.  A  na¬ 
tion’s  possession  of  capital  depends  on  the  past  savings  of  its  people,  on 
its  current  ratio  of  consumption  to  production,  and  on  any  investments 
which  have  entered  the  country  from  abroad.  In  a  very  poor  country  it 
is  difficult  to  supply  the  subsistence  needs  of  the  people,  to  say  nothing 
of  using  a  part  of  current  production  for  capital  purposes.  At  the  same 
time,  there  is  a  limit  on  the  amount  of  foreign  investment  which  such 
a  country  can  absorb,  inasmuch  as  it  requires  the  diversion  of  local  re¬ 
sources  to  capital  purposes  as  well  as  foreign  capital  in  order  to  add  to 
the  productive  equipment  of  the  country.  As  a  consequence,  some  na¬ 
tions  blessed  with  institutions  and  resources  which  made  past  capital 
acquisition  desirable  and  relatively  easy  will  possess  plentiful  and  in¬ 
expensive  capital  goods  of  high  technological  capacity  and  other  nations 
will  not.  The  capital-rich  nations  would  tend  to  specialize  in  the  pro¬ 
duction  of  commodities  in  which  much  capital  is  employed  and,  because 
of  the  relative  abundance  and  low  cost  of  capital,  would  be  able  to 
undersell  the  world  in  the  products  of  capital-intensive  industries. 

Thus  we  have  western  Europe,  the  United  Kingdom,  and  the 
United  States  of  America  specializing  in  the  products  of  capital-inten¬ 
sive  industries.  We  have  Argentina,  Australia,  and  the  eastern  European 
countries  specializing  in  the  products  of  land,  and  we  have  India,  Japan, 
and  other  heavily  populated  countries  specializing  in  products  where 
much  direct  labor  is  employed,  and  each  of  these  areas  of  the  world 
exchanges  its  surplus  with  the  other  areas  of  the  world. 
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The  mobility  of  natural  resources  is  nil,  except  for  the  export  of 
raw  materials  to  the  processing  plants  located  elsewhere  in  the  world. 
Labor  mobility  is  very  low  because  of  all  the  usual  impediments  to 
geographic  mobility:  ignorance,  love  of  home,  financial  cost,  etc.,  and 
because  of  immigration  barriers  erected  by  countries.  The  mobility  of 
capital  is  rather  low  as  well.  The  added  risks  of  foreign  investment  are 
such  that  differences  in  capital  strength  of  nations  will  persist.  Since 
the  resources  which  result  in  production  are  unevenly  distributed  and 
will  remain  so,  the  movement  of  commodities  in  international  trade 
helps  to  overcome  the  deficiencies  which  each  nation  possesses  with 
respect  to  resources.  When  a  foreign  demand  for  products  of  labor- 
intensive  industries  is  added  to  domestic  demand,  that  makes  the  derived 
demand  for  labor  greater,  and  that  in  turn  helps  to  raise  wages  and  im¬ 
prove  productivity  for  the  heavily  populated  areas.  The  same  follows 
for  the  incomes  which  would  be  received  by  the  owners  of  natural  re¬ 
sources  and  capital.  It  is  the  exportation  of  their  products  which  helps 
to  maintain  the  demand  for  these  resources  and  hence  holds  up  the  in¬ 
come  from  their  employment. 

22.5.  International  Payments 

The  problems  associated  with  the  system  of  international  pay¬ 
ments  are  related  to  the  diversity  of  payments  which  must  be  rendered 
and  to  the  institutions  developed  for  converting  one  nation’s  money 
into  another’s  for  the  purpose  of  rendering  payment  in  international 
trade.  Table  22-1  gives  some  idea  of  the  complexity  of  the  international 
payments  market.  Merchandise  trade  is  by  far  the  most  important  item 
in  the  balance  of  payments  of  the  United  States,  but  it  is  by  no  means 
the  only  one.  An  examination  of  the  U.S.  balance  of  payments  for  I960 
indicates  that  there  was  a  "favorable”  balance  of  trade  in  that  year.  By 
"favorable”  is  meant  an  excess  of  exports  over  imports,  of  credits  over 
debits.  It  is  deemed  favorable  in  the  sense  that  the  country  is  owed  the 
difference  in  payment  rather  than  being  obligated  for  the  difference. 
The  United  States  regularly  has  a  favorable  balance  of  trade. 

The  favorable  balance  of  trade  was  partially  offset  by  the  balance 
on  other  services,  the  military  expenditures,  and  partially  supported  by 
the  service  items  which  include  income  from  foreign  investments,  trans¬ 
portation,  travel,  and  miscellaneous  services.  However,  the  current  ac¬ 
count  showed  a  positive  balance  of  almost  four  billion  dollars.  This  was 
not  enough  to  finance  the  remainder  of  the  items  which  appear  in  the 
balance  of  payments  of  the  United  States  for  I960.  The  unilateral  trans- 
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fers  or  gifts  made  up  nearly  two  and  a  half  billion  dollars  and  the  out¬ 
flow  of  U.S.  capital  reached  a  net  figure  of  nearly  five  billion  dollars.  In 
addition  the  item  "unrecorded  transactions”  represents  the  outflow  of 
funds  from  the  United  States  in  the  search  for  higher  rates  of  return 
abroad  or  of  speculative  gains  in  foreign  exchange  and  other  markets. 
In  consequence,  the  total  deficit  of  the  United  States  for  the  year  I960 

TABLE  22-1 

Balance  of  Payments  of  the  United  States,  I960 
(In  Millions  of  Dollars) 


Exports  of  goods  and  services,  total1 .  27,300 

Merchandise .  19,409 

Services2 .  7,891 

Imports  of  goods  and  services,  total .  23,327 

Merchandise .  14,722 

Services .  5,557 

Military  expenditures .  3,048 

Balance  on  goods  and  services1 .  3,973 

Unilateral  transfers  (net)3 . — 2,489 

Private  remittances  and  pensions .  —  848 

Government  nonmilitary  grants . —  1,641 

U.S.  long-  and  short-term  capital  (net)3 . — 4,965 

Private,  total . —  3,856 

Direct  investment . —1,694 

Long-term  portfolio .  —850 

Short-term . —1,312 

Government . — 1,109 

Foreign  capital  and  gold  (net) .  4,129 

Increase  in  foreign  short-term  assets  and  Government  se¬ 
curities .  2,419 

Increase  in  other  foreign  assets .  8 

Gold  sales  by  United  States .  1,702 

Unrecorded  transactions .  — 648 

1  Excluding  military  transfers  under  grants. 

2  Including  military  transactions. 

3  Minus  sign  indicates  net  outflow. 


Source:  Federal  Reserve  Bulletin ,  October  1961,  p.  1265  and  Survey  of  Cur¬ 
rent  Business,  September  1961,  p.  8. 


was  approximately  four  billion  dollars.  This  deficit  was  met  by  the 
export  of  1.7  billion  dollars  worth  of  gold  and  by  an  increase  in  the 
short-term  balances  of  foreigners  in  the  United  States  of  over  2.4  billion 
dollars.  Although  the  United  States  had  a  favorable  balance  of  trade  it 
had  an  unfavorable  balance  of  payments  that  year. 

22.6.  Financing  International  Trade 

When  one  breaks  down  the  subdivisions  of  a  balance  of  interna¬ 
tional  payments  into  the  thousands  and  thousands  of  separate  transac- 
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tions  which  take  place,  and  when  these  in  turn  are  assigned  to  the 
various  nations  of  the  world  with  which  the  exchanges  occur,  it  is  seen 
that  the  foreign  exchange  market,  like  any  over-all  market,  is  very 
complicated.  An  oversimplified  description  of  how  one  foreign  ex¬ 
change  transaction  might  be  handled  will  set  the  framework  for  the 
explanation  of  the  totality.  Large  banks  will  have  a  foreign  exchange 
department  where  bills  of  foreign  exchange  are  bought  and  sold.  Hence 
an  importer  located  in  New  York  and  wishing  to  pay  for  a  shipment 
of  cutlery  from  England  may  buy  a  pound  sterling  draft  at  his  New 
York  bank.  The  draft  will  be  an  order  on  an  account  in  a  London  bank 
which  the  importer  mails  to  the  seller  in  England.  The  British  exporter 
merely  presents  this  check  or  draft  at  his  own  bank  for  collection 
through  the  British  clearing  system.  Or  perhaps  the  importer  pays  with 
a  draft  on  a  New  York  bank.  In  this  case  the  British  exporter  sells  this 
draft  to  his  London  bank  which  purchases  it  in  the  hopes  of  being  able 
to  sell  funds  on  New  York  to  other  of  its  customers  in  London,  or  to 
customers  located  anywhere  else  in  the  world.  In  essence,  then,  an  im¬ 
port,  or  any  other  debit  item,  creates  a  demand  for  foreign  exchange 
or  a  supply  of  dollars.  Exports  and  other  credits  result  in  the  creation  of 
a  supply  of  foreign  exchange  or  a  demand  for  dollars.  The  demand 
and  supply  of  foreign  exchange  is  derived  from  the  demand  and  supply 
conditions  that  exist  for  the  underlying  transactions.  In  a  foreign  ex¬ 
change  market  in  which  there  is  no  official  intervention,  the  rate  of 
foreign  exchange  (the  price  of  foreign  bank  deposits)  fluctuates  in 
accordance  with  the  shifts  in  the  many  factors  which  determine  demand 
and  supply.  Furthermore,  in  a  free  exchange  market,  a  third  country 
might  pay  a  second  country  with  a  draft  on  a  first  country.  Any  devia¬ 
tions  in  cross  rates  of  foreign  exchange  would  be  quickly  extinguished 
by  the  operations  of  arbitrageurs,  who  would  buy  money  where  it  is 
cheap  and  sell  it  where  it  is  dear  and,  by  the  impact  which  they  create 
on  demand  and  supply,  cause  the  price  differentials  to  be  quickly  ironed 
out. 

Speculators  may  hold  as  short-term  capital  bank  balances  and 
highly  liquid  short-term  investments  in  foreign  centers  for  the  purpose 
of  profiting  by  changes  which  they  believe  will  take  place  in  foreign 
exchange  rates.  Central  banks  and  other  official  governmental  agencies 
may  hold  short-term  balances  as  a  reserve  to  be  available  for  ironing 
out  fluctuations  in  exchange  rates  that  would  ordinarily  occur  from  day 
to  day,  season  to  season,  and  year  to  year.  The  official  holdings  of  short¬ 
term  balances  and  of  gold  are  called  the  international  monetary  reserves 
of  a  country. 
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22.7.  The  Gold  Standard 

Until  about  twenty-five  years  ago,  the  most  important  nations  of 
the  world  were  on  the  gold  standard.  Under  the  gold  standard  a  nation’s 
treasury  quotes  a  uniform  price  for  gold  in  terms  of  national  currency 
and  stands  willing  to  buy  or  sell  gold  in  any  quantity  at  that  price.  As 
a  consequence,  any  party  could  purchase  gold  and  ship  it  to  another 
country  for  sale  to  the  Treasury,  and  thus  acquire  the  money  of  that 
country.  All  he  would  lose  on  the  transaction  would  be  the  cost  of 
shipping  the  gold.  As  a  consequence,  when  nations  were  on  the  gold 
standard,  the  rate  of  foreign  exchange  could  not  deviate  from  the  gold 
par  of  exchange  (the  ratio  between  the  gold  contents  of  two  monies)  by 
more  than  the  cost  of  shipping  gold,  a  very  small  percentage  change 
ordinarily.  This  created  relative  stability  for  foreign  exchange  rates 
and  helped  to  promote  the  orderly  growth  of  world  trade  and  invest¬ 
ment. 

On  the  other  hand,  when  there  was  a  persistent  outflow  of  gold 
from  a  country,  that  country  would  undertake  measures  designed  to  pre¬ 
vent  the  gold  outflow  from  taking  place,  in  order  to  protect  its  holdings 
of  the  monetary  metal.  These  devices  generally  involved  efforts  to  re¬ 
strain  credit  expansion  in  order  to  lower  prices  and  make  exports  of 
goods  rather  than  gold  attractive  and  imports  unattractive.  The  steps 
involved  also  included  upward  movement  in  the  interest  rate  designed 
to  attract  investment  capital  on  short-term  account  and  hence  create  an 
inflow  of  funds  to  offset  the  outflow. 

The  great  changes  in  international  economic  relationships  which 
were  one  of  the  consequences  of  World  War  I  eventually  brought  an 
end  to  the  gold  standard  as  a  national  monetary  base.  The  efforts  to 
stem  the  outflow  of  gold  were  so  restrictive  that  deflation  and  depression 
ensued,  as  was  the  case  for  England  between  1925  and  1931,  or  were 
not  enough  to  stop  the  persistent  drain  of  funds,  as  was  the  case  for 
England  in  1931  and  for  France  in  1936.  Some  nations  deliberately 
left  the  gold  standard  in  order  to  establish  a  different  foreign  exchange 
rate  base  for  their  trade  with  other  countries,  as  did  the  United  States 
in  1933. 

Whatever  the  reasons,  the  international  gold  standard  has  a  differ¬ 
ent  position  today  from  what  it  once  had.  Gold  is  still  treated  as  an 
international  money,  but  governments  no  longer  feel  constrained  to 
buy  and  sell  gold  in  unlimited  quantities  at  set  prices.  The  United  States 
is  the  only  large  nation  which  will  buy  and  sell  gold  in  unlimited 
quantity  at  a  set  price,  under  certain  restrictions  as  to  purpose,  however, 
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and  today  most  nations  reckon  their  international  monetary  reserves 
principally  in  their  holdings  of  gold  and  U.S.  dollar  balances. 

22.8.  International  Trade  and  the  National  Income 

A  change  in  the  balance  of  international  payments  for  a  country 
may  have  a  marked  effect  upon  the  level  of  national  income  for  that 
country.  Also,  a  change  in  the  trade  balance  induced  by  change  in  the 
internal  level  of  income  may  have  consequences  which  bring  about 
the  international  transmission  of  the  business  cycle.  In  Chapters  16 
through  21,  analysis  of  the  components  of  national  income  was  made 
for  a  closed  economy.  That  is,  it  was  tacitly  assumed  that  the  economy 
under  study  was  self-contained.  Consequently,  in  Chapter  16,  the  basic 
identity  in  national  income  statistics  was  given  C 

(16.5)  Y  =  C+T+S  =  I  +  G  +  C, 

where  Y  is  national  income,  C  is  consumption,  T  is  taxes,  S  is  savings, 
I  is  investment,  and  G  is  government  expenditure. 

Analysis  was  then  developed  in  Chapters  16  through  19  based  on 
the  assumption  that  government  could  be  ignored  and  that,  as  a  conse¬ 
quence,  T  =  0,  and  G  =  0.  In  Chapter  20,  the  existence  of  the  impact 
of  government  taxing  and  expenditure  was  recognized  and  the  model 
was  altered  to  account  for  this  more  complicated  system  and  for  the 
closer  approach  to  reality.  As  a  result  of  the  introduction  of  government 
into  the  model,  new  parameters  were  introduced  and  the  equilibrium 
values  of  the  variables  in  the  system  were  altered. 

When  the  role  of  international  payments  in  the  national  income 
analysis  is  added,  a  somewhat  similar  addition  to  the  model  must  be 
introduced.  Consumption  is  assumed  to  be  consumption  of  domestically 
produced  goods  and  services.  Part  of  income  is  diverted  to  the  consump¬ 
tion  of  imports.  Part  of  the  prices  received  by  firms  for  the  sale  of  prod¬ 
ucts  comes  from  the  sale  of  exports.  If  imports  are  equal  to  exports,  no 
violence  to  the  original  model  has  been  created  by  adding  these  addi¬ 
tional  factors.  As  a  matter  of  fact,  in  the  long  run  it  can  be  assumed 
that  the  current  account  of  the  balance  of  payments,  including  uni¬ 
lateral  transfers,  must  be  in  balance;  in  the  long  run,  balance  between 
imports  and  exports  must  exist.  However,  in  the  short  run,  lack  of 
equality  in  the  credits  and  debits  on  current  account  may  exist  be¬ 
cause  of  long-term  capital  movements  and  because  of  changes  in  the 
size  of  international  monetary  reserves  held  by  a  country.  Therefore,  we 
must  rewrite  Identity  16.5  to  become: 

(22.11)  Y  =  C+T+S  +  M  =  C+G+I+X, 

2  See  p.  243,  in  Chapter  16,  Identity  16.5. 
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where  M  is  imports  and  X  represents  exports.  In  effect,  the  truism  of 
p.  243,  Chapter  16,  is  expanded  by  the  addition  of  imports  and  exports. 
Furthermore,  exports  may  be  thought  of  as  an  independent  variable, 
responding  to  outside  forces  rather  than  to  changes  in  the  size  of  na¬ 
tional  income,  at  least  for  a  first  approximation.  Imports,  however,  re¬ 
spond  to  the  size  of  income,  such  that  M  =  f(Y) ,  with  1  )>  dAl/ 
dY  0.  The  marginal  propensity  to  import,  dM/dY ,  or  MPM,  is  a 
fraction  of  total  income,  rather  than  being  a  fraction  of  disposable  in¬ 
come,  since  a  certain  part  of  government  expenditures  will  be  for  im¬ 
ported  products.  As  a  consequence,  the  fraction  of  any  increase  in 
income  which  is  spent  on  imports  is  temporarily  lost  to  the  economy 
so  that  MPC  is  smaller  by  the  extent  to  which  MPM  is  subtracted  from 
an  original  concept  of  marginal  propensity  to  consume.  It  follows  that 
an  increase  in  imports,  other  things  remaining  the  same,  will  lower  the 
level  of  national  income.  Conversely,  an  increase  in  exports,  other 
things  remaining  the  same,  will  raise  the  level  of  national  income. 

Investment  has  been  divided  into  autonomous  investment  and 
nonautonomous  investment  for  determining  an  investment  demand 
function.  Similarly,  exports  could  be  so  divided,  for  some  change  in 
exports  is  induced  by  the  change  in  a  nation’s  imports.  A  rise  in  imports 
for  Country  A,  for  example,  gives  additional  purchasing  power  to  the 
rest  of  the  world.  To  an  extent,  this  increase  in  purchasing  power  will 
result  in  an  increase  in  imports  for  the  rest  of  the  world  (to  be  identified 
as  Country  B  in  this  example) .  Country  B  will  not  increase  imports  by 
an  amount  equal  to  the  increase  in  its  exports  since  its  MPM  is  less  than 
1.  The  extent  to  which  it  does  increase  imports,  however,  represents  an 
increase  in  exports  for  Country  A,  in  what  is  called  a  "foreign  repercus¬ 
sion  effect.”  Consequently,  if  the  change  in  income  for  Country  A  is 
known,  and  if  A’s  MPAi  is  known,  then  B’s  increase  in  exports  is  known. 
From  that,  with  knowledge  of  the  increase  in  B’s  income  which  is  repre¬ 
sented  by  the  increase  in  exports  plus  any  increase  created  from  the 
investment  demand  function  as  a  result  of  the  increase  in  imports, 
knowledge  is  only  needed  of  Country  B’s  MPM  to  know  what  the 
foreign  repercussion  effect  in  the  form  of  increased  exports  for  A  will 
be.  This  in  turn  would  generate  more  income  in  A,  more  imports,  and 
so  on  until  an  equilibrium  is  reestablished. 

The  relationship  between  imports  and  exports  is  such  that  a 
change  in  economic  activity  in  one  important  segment  of  the  world 
tends  to  be  transmitted  to  other  sectors  of  the  world,  and,  through  the 
foreign  repercussion  effect,  it  tends  to  generate  further  economic  change 
in  the  same  direction  in  the  originating  country.  The  great  depression 
of  the  1930’s  was  suffered  in  common  by  all  of  the  countries  of  the 
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world.  The  economic  boom  which  has  continued  since  World  War  II 
is  common  to  all  of  the  countries  of  the  Free  World.  The  downturn  in 
activity  in  the  United  States  in  1949  and  1954  was  felt  in  Europe  in 
repercussion  as  was  the  recovery  of  1950-1951  and  of  1955-1956. 
However,  the  recessions  of  1958  and  1960-61  were  not  felt  in  Europe. 

Although  intended  imports  may  equal  intended  exports,  this  is 
not  required  for  income  equilibrium  to  exist.  If  the  two  quantities  are 
not  equal,  however,  income  equilibrium  can  exist  only  if  intended  in¬ 
vestment  and  government  spending  do  not  equal  intended  saving  plus 
taxation,  and  in  such  a  fashion  that  the  identity  of  Equation  22.11  is 
satisfied.  If  we  again  neglect  the  role  of  government  in  national  income 
determination  and  consider  only  private  investment  and  private  saving, 
along  with  imports  and  exports,  we  could  say  that,  if  X  )>  M,  then 
domestic  investment,  Id)  must  be  less  than  domestic  saving.  Since  X  — 
M  represents  the  current  account  balance  referred  to  above,  we  may  call 
it  foreign  investment,  I,.  Then,  for  equilibrium  in  national  income  the 
following  condition  must  be  satisfied: 

(22.12)  S  =  Id  +  I,  . 

In  all  other  ways,  our  original  analysis  of  the  equilibrium  condi¬ 
tions  for  national  income  which  have  been  incorporated  into  Chapter 
18  will  be  the  same  as  it  was  there. 


FIGURE  22-2 

Equilibrium  Income  for  an  Open  Economy 
Y 


Figure  22—2  is  designed  to  illustrate  the  arguments  developed 
above.  National  income  is  shown  on  the  vertical  axis;  saving,  domestic 
investment,  and  foreign  investment  are  shown  on  the  right-hand 
quadrant;  and  the  derivation  of  foreign  investment,  the  difference  be¬ 
tween  exports  and  imports,  is  shown  in  the  left-hand  quadrant.  As  in- 
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come  grows,  so  do  imports;  exports  grow  to  a  much  lesser  extent;  sav¬ 
ings  grow  and  domestic  investment  grows  to  a  much  lesser  extent.  At 
a  position  where  the  difference  between  exports  and  imports  is  just 
equal  to  the  difference  between  domestic  investment  and  savings,  an 
equilibrium  level  of  income  would  exist,  Y^.  This  could  continue  only 
so  long  as  the  country  is  willing  to  finance  an  export  surplus,  that  is,  to 
be  an  international  investor.  Should  reluctance  to  finance  exports  to 
other  countries  develop,  so  that  the  difference  between  A  and  B  on 
Figure  22—2  becomes  smaller,  then  the  difference  between  C  and  D 
must  become  smaller.  The  nation  would  be  forced  to  a  new,  lower 
equilibrium  level  of  national  income. 

22.9.  Problems  of  National  Income  and  International 
Equilibrium 

When  a  nation  is  suffering  from  a  low-level  equilibrium  income 
with  considerable  unemployment,  it  may  attempt  to  export  its  unem¬ 
ployment  by  stimulating  exports  or  discouraging  imports  in  order  to 
increase  the  positive  size  of  the  I,  component.  The  techniques  which  it 
could  employ  would  include  foreign  exchange  rate  depreciation,  to 
make  imports  more  expensive  in  national  currency  and  exports  less 
expensive  in  foreign  currency,  export  subsidies  to  stimulate  exports,  and 
foreign  exchange  controls,  quantitative  restrictions,  and  high  tariff 
schedules  to  discourage  imports.  The  consequences  for  foreign  trade  are 
not  likely  to  lead  to  success  in  achieving  its  objective  of  increasing  If. 
Unless  the  country  is  willing  to  finance  the  to-be-created  export  surplus 
by  means  of  grants,  long-term  loans,  or  increased  short-term  capital 
holdings  abroad,  foreign  countries  would  lose  their  international  mone¬ 
tary  reserves  rather  quickly  and  would  be  forced  into  equilibrating 
foreign  exchange  depreciation  of  their  own,  or  the  foreign  countries 
might  simply  retaliate  with  similar  devices  in  a  form  of  economic 
warfare.  The  successive  waves  of  foreign  exchange  depreciation  coupled 
with  intensive  restrictions  on  imports  employed  by  nations  during  the 
depression  of  the  1930’s  did  not  bring  an  end  to  the  depression  but 
merely  worsened  the  allocation  of  resources  throughout  the  world. 

The  opening  of  internal  markets  via  protection  for  import-com¬ 
peting  industries  might  have  the  effect  of  improving  prospects  for  in¬ 
ternal  capital  and  raising  the  marginal  efficiency  of  capital  at  existing 
interest  rates.  The  induced  investment  could  spur  a  partial  recovery  in 
the  rest  of  the  economy  through  the  operation  of  the  multiplier  princi¬ 
pal.  A  price  would  be  paid  in  the  form  of  the  creation  of  inefficient 
utilization  of  resources  in  order  to  stimulate  fuller  utilization  of  re- 
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sources,  a  price  which,  in  the  short  run,  may  be  very  worth  paying,  but 
in  the  long  run  would  be  a  burdensome  cost.  It  would  appear  that  the 
solution  for  problems  of  the  business  cycle  does  not  lie  in  the  direction 
of  manipulation  of  the  international  trade  mechanism. 

Another  related  problem  is  that  of  the  nation  which  is  endeavor¬ 
ing  to  correct  a  maladjustment  in  its  international  accounts.  It  may  be 
running  a  continuous  balance-of-payments  deficit,  or  it  may  be  in  the 
relatively  favorable  position  of  building  up  greater  and  greater  sur¬ 
pluses  in  its  international  monetary  reserves  at  the  expense  of  other 
nations.  For  example,  the  United  States  not  only  ran  a  deficit  of  $4.1 
billion  in  I960,,  in  its  total  international  accounts,  but  the  country  has 
also  had  deficits  continuously  for  ten  years  (with  the  exception  of 
1957)  and  expects  to  run  deficits  for  some  time  into  the  future.  These 
deficits  have  occurred  not  because  merchandise  imports  exceeded  mer¬ 
chandise  exports  but  because  the  merchandise  trade  balance  has  not 
been  great  enough  to  finance  the  other  international  economics  com¬ 
mitments  of  the  United  States.  In  I960,  for  instance,  the  trade  surplus 
shown  in  Table  22—1  was  $4.7  billion,  and  the  surplus  of  goods  and 
services  exported  over  those  imported  (excluding  military  expendi¬ 
tures)  was  $7  billion,  but  the  other  programs  included  a  net  outflow 
for  military  expenditures  of  $3  billion,  grants  of  $2.5  billion,  long¬ 
term  investment  abroad  of  $3.6  billion,  and  finally  almost  a  $2  bil¬ 
lion  flight  of  short-term  capital  from  the  country.  A  restoration  of 
balance  under  which  the  gold  outflow  and  the  increase  in  foreign  short¬ 
term  debt  of  the  United  States  did  not  occur  would  require  either  the 
abandonment  of  the  international  economic  programs  of  the  United 
States  which  mean  so  much  to  the  country  politically  or  the  application 
of  techniques  designed  to  increase  the  goods  and  services  surplus. 

Three  devices  could  be  employed  to  accomplish  the  latter.  One 
would  be  to  depreciate  the  dollar,  seeking  an  exchange  rate  at  which  in¬ 
creased  exports  and  decreased  imports  would  create  a  spread  great 
enough  to  finance  the  balance.  After  all,  it  was  pointed  out  in  Section 
22.2  that  at  some  rate  of  foreign  exchange  the  country’s  international 
accounts  would  be  in  balance.  However,  the  consequences  of  competi¬ 
tive  exchange  rate  depreciation,  as  mentioned  above,  could  well  result 
in  a  situation  where  the  country  gained  not  at  all  and  lost  immeasurably 
in  financial  stability.  This  would  be  the  case  almost  certainly  for  a 
country  which  was  already  at  virtually  full  employment  prior  to  the 
devaluation  of  its  currency.  Chapter  19  showed  how  an  inflationary 
surge  could  occur  with  no  increase  in  real  income  accompanying  it. 
This  surge  could  originate  from  the  reaction  of  both  unions  and  em- 
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ployers  to  the  consequences  of  exchange  rate  depreciation.  A  cost-push 
inflation  would  offset  in  terms  of  local  prices  any  consequence  of  depre¬ 
ciation  for  international  prices,  and  any  adjustment  in  the  trade  balance 
that  might  have  ensued. 

A  second  device  would  include  the  pursuit  of  income  and  price 
level  depressing  tactics  at  home.  Monetary  policy  of  the  techniques 
explained  in  Chapters  15  and  18,  and  fiscal  policy  with  respect  to  taxes 
and  government  expenditures  as  indicated  in  Chapters  17  and  20  could 
so  reduce  imports  and  so  cheapen  exports  that  adjustment  might  occur 
in  that  fashion.  However,  the  increase  in  local  unemployment  that 
would  be  required  to  bring  about  full  adjustment  would  be  intolerable 
in  a  modern  society.  For  instance,  the  gross  national  product  of  the 
United  States  in  I960  was  $504.4  billion;  the  exports  of  goods  and 
services  totaled  $27.3  billion.  An  expansion  of  the  trade  balance  by 
$4  billion  would  require  so  great  a  change  in  gross  national  output 
that  contractionary  measures  must  be  discarded  as  a  reasonable  choice. 

The  third  device  involves  the  application  of  protective  measures 
which  impede  or  prevent  imports.  This  seems  popular  and  painless.  One 
might  think  that  he  would  be  putting  the  burden  of  adjustment  on  the 
foreigners.  Nevertheless,  the  lack  of  wisdom  in  such  steps  becomes 
apparent  when  one  considers  the  loss  of  the  advantages  which  derive 
from  international  trade  that  would  ensue.  The  implications  of  protec¬ 
tion  are  involved  and  difficult  to  comprehend.  Consequently,  they  are 
examined  in  some  detail  in  the  next  sections,  Sections  22.10—22.16. 

One  remaining  alternative  exists.  This  is  one  where  careful  econo¬ 
mizing  in  international  military,  assistance,  and  investment  programs 
prevents  these  expenditures  from  expanding  unreasonably  while  promo¬ 
tion  of  free  trade  and  economic  growth  helps  the  favorable  balance  of 
trade  in  goods  and  services  to  increase  as  total  international  trade  ex¬ 
pands.  In  this  fashion  a  forward-looking,  expansionary  economy  might 
reasonably  hope  that  its  deficit  problem  would  disappear  in  the  near 
future. 

The  sympathetic  treatment  of  the  balance  of  payments  problem 
of  the  United  States  just  rendered  might  seem  wholly  reasonable  to 
students  who  are  citizens  of  that  country.  The  similar  problems  of 
other  countries  may  not  have  originated  from  the  same  sources  and 
may  not  respond  in  so  slow  and  tiny  a  manner  to  the  attempts  made  to 
correct  for  the  maladjustments  which  brought  them  forth.  Nevertheless, 
the  measures  which  are  available  to  remedy  deficit  situations  are  the 
same  measures  just  described,  and,  from  the  point  of  view  of  the  citi¬ 
zens  of  the  deficit  countries,  the  remedies  may  seem  just  as  unpalatable 
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as  did  the  same  remedies  when  examined  for  the  United  States.  This  is 
one  of  the  reasons  why  international  trade  problems  are  so  vexing. 
They  are,  as  we  said  at  the  start  of  this  chapter,  bound  up  with  na¬ 
tionalism. 

22.10.  Impediments  to  International  Trade:  To  Correct  the 
Balance  of  Payments 

Nations  impose  impediments  on  free  international  trade  for  four 
reasons:  to  protect  their  international  monetary  reserves  and  the  balance 
of  payments,  to  collect  revenue,  to  affect  the  course  of  the  development 
of  national  industry  and  the  internal  allocation  of  resources,  and  for 
political  reasons.  The  devices  employed  are  tariffs,  exchange  controls, 
quantitative  restrictions,  and  administrative  regulations.  When  any  one 
of  these  devices  is  employed,  it  is  frequently  difficult  to  separate  out 
the  purposes  listed  above.  Sometimes  one  purpose  is  the  avowed  one, 
but  another  purpose  is  the  latent  and  perhaps  the  more  important  one. 
A  brief  analysis  of  the  several  reasons  for  restricting  international  ex¬ 
change  will  be  given,  followed  by  a  short  description  of  each  of  the  de¬ 
vices  or  techniques  which  might  be  employed. 

The  desire  to  protect  a  nation’s  international  monetary  reserves 
and  maintain  balance  in  her  international  payments  is,  from  a  short-run 
point  of  view,  a  desirable  one.  Temporary  adverse  conditions  could 
cause  a  drain  of  reserves  to  occur.  Fluctuating  exchange  rates  might 
disturb  economic  relationships  more  than  formal  restraint  would,  or 
adverse  speculation  might  worsen  the  extent  of  change  in  exchange 
rates  in  the  absence  of  formal  restraints.  A  widely  fluctuating  rate  dis¬ 
courages  the  development  of  trade  and  finance  on  an  international  basis, 
and  exchange  rate  depreciation  has  an  impact  on  the  prices  of  imports 
and  eventually  on  internal  price  levels.  In  addition,  depreciation  might 
have  a  psychological  effect  leading  to  internal  inflation  and  further 
external  depreciation  of  a  currency.  However,  frequently,  restrictions 
on  international  exchange  which  seem  to  have  had  only  a  temporary 
purpose  become  permanent  in  that  they  prevent  the  correction  of  the 
disturbance  or  conceal  the  true  source  of  disturbance  and  allow  for 
neglect  of  causes. 

Crop  failure  or  flight  of  capital  or  investment-induced  inflation 
might  create  a  temporary  and  severe  drain  on  the  nation’s  reserves  if 
the  adverse  balance  is  not  formally  blocked  by  denying  right  of  access 
to  the  foreign  exchange  market.  No  exchange  rate  depreciation  can 
call  forth  exports  of  primary  products  after  crop  failure.  All  adjustment 
would  have  to  be  accomplished  through  the  decrease  in  the  size  of  im- 


INTERNATIONAL  TRADE  AND  EXCHANGE  ■  423 


ports  which  would  be  the  accompaniment  of  more  expensive  foreign 
currencies.  However,  certain  debits,  such  as  debt  service,  would  remain 
constant  in  size  and,  if  quoted  in  foreign  currency,  would  increase  in 
amount  with  depreciation.  It  would  seem  that  arbitrary  decreases  in  the 
volume  of  imports  and  formal  refusal  to  release  foreign  exchange  to 
finance  capital  flight  might  have  less  serious  repercussions  for  the  econ¬ 
omy  than  the  retention  of  exchange  market  freedom  would. 

On  the  other  hand,  if  a  currency  is  overvalued,  so  that  the  nation’s 
exports  are  high  priced  in  world  trade,  and  imports  seem  very  cheap, 
restrictions  on  international  exchanges  which  prevent  the  establishment 
of  an  equilibrium  rate  of  exchange  (one  where  the  nation’s  exports  are 
no  longer  too  high  in  price  and  imports  become  somewhat  more  dear) 
would  have  to  be  maintained  permanently,  as  it  is  the  exchange  rate 
which,  like  any  price,  acts  as  the  final  rationing  device  and  directs  the 
allocation  of  resources  into  export,  import-competing,  and  other  do¬ 
mestic  industries.  However,  a  permanent  deficit  in  the  balance  of  pay¬ 
ments  should  not  be  corrected  by  means  of  the  employment  of  impedi¬ 
ments  to  foreign  trade.  The  restoration  of  free  foreign  trade  designed 
for  only  temporary  application  should  be  accomplished  by  means  of  a 
change  in  internal  national  income  policy.  The  relationships  involved 
have  been  explained  in  Section  8  of  this  chapter. 

22.11.  Impediments  to  International  Trade:  For  Government 
Revenue 

Some  nations  think  of  the  exchanges  which  cross  their  interna¬ 
tional  borders  as  an  important  source  for  tax  receipts.  Taxes  may  be 
levied  on  imports,  or  on  exports,  or  on  all  international  financial  trans¬ 
actions.  Similarly,  multiple  foreign  exchange  rates  might  be  employed, 
with  exporters  required  to  turn  over  the  foreign  exchange  which  they 
receive  to  the  government  at  one  set  of  prices  and  importers  required 
to  purchase  that  foreign  exchange  at  other  and  higher  prices.  The  dif¬ 
ference  would  be  a  source  of  revenue  for  the  government  of  the  coun¬ 
try.  In  underdeveloped  nations,  taxes  on  foreign  exchanges  may  be 
the  most  satisfactory  way  of  collecting  revenue  for  the  government.  If 
wealthy  landowners  feel  the  burden  of  export  duties  on  raw  materials, 
and  the  same  wealthy  persons  are  the  ones  who  consume  imported 
commodities  and  make  international  financial  payments,  taxing  such 
transactions  may  be  the  simplest  and  most  equitable  tax  system  that  the 
country  could  have.  On  the  other  hand,  for  a  wealthy  country  of  diver¬ 
sified  industry  to  attempt  to  justify  duties  on  international  payments 
as  a  means  of  acquiring  revenue  would  be  difficult  on  the  grounds  of 
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equity.  In  such  countries  there  is  no  especial  reason  why  producers  of 
exports  and  consumers  of  imports  should  be  singled  out  as  special 
supporters  of  the  government’s  revenue  system.  This  is  not  to  say  that 
duties  on  imports  which  are  the  equivalent  of  like  taxes  on  import- 
competing  locally  produced  products  should  not  be  levied. 

22.12.  Trade  Barriers  and  Protection  of  National  Industry 

Impediments  to  imports  and  to  foreign  capital  transactions  which 
are  intended  to  affect  the  course  of  development  of  national  industry 
and  the  internal  allocation  of  resources  generally  are  imposed  in  the 
name  of  one  of  the  three  following  purposes:  protection  of  domestic 
industry,  diversification  of  industry,  and  direction  and  stimulation  of 
economic  development. 

The  case  in  favor  of  international  specialization  and  free  trade 
has  been  offered  in  Sections  2  and  3  of  this  chapter.  The  participants 
in  a  certain  industry,  however,  are  not  likely  to  feel  that  they  should 
surrender  their  market  to  outside  interests  in  the  name  of  a  general 
improvement  in  national  well-being  at  the  expense  of  their  particular 
position.  In  fact,  we  have  pointed  out  that  free  trade  makes  the  plenti¬ 
ful  resource  relatively  less  plentiful,  in  that  it  will  be  supplying  the 
world  rather  than  only  the  national  market.  Similarly,  the  relatively 
scarce  and  expensive  resources  will  become  less  scarce  and  expensive 
if  their  more  plentiful  counterparts  elsewhere  in  the  world  can  invade 
their  home  markets  by  means  of  the  commodities  which  they  participate 
in  producing  and  which  are  imported  into  the  country.  The  argument 
that  unskilled  and  manual  labor  in  the  United  States  would  be  injured 
by  imports  of  products  from  lower-wage  countries  which  incorporate 
a  large  amount  of  the  services  of  unskilled  or  manual  labor  abroad  is 
no  doubt  correct,  if  that  labor  does  not  possess  the  mobility  and  the 
ability  to  be  trained  for  employment  as  skilled  labor  or  labor  working 
with  machines  in  capital-intensive  industries.  A  woman  who  can  only 
produce  handmade  lace  would  suffer  from  competition  with  the  lace- 
makers  of  Belgium,  under  free  trade.  It  appears  that  the  argument  for 
free  trade  involves  the  assumption  that  there  is  internal  mobility  of  re¬ 
sources  as  well  as  external  immobility  of  resources. 

Special  interest  groups  make  an  appeal  that  their  own  positions 
will  be  injured  by  free  trade.  The  general  and  diffused  interests  of  all 
other  groups  which  gain  by  free  trade  for  the  commodities  in  question 
remain  diffused  and  unrepresented  before  tariff-making  bodies.  The 
interests  of  spring  clothespin  makers  in  Maine  in  a  tariff  on  spring 
clothespins  is  certainly  genuine,  and  it  is  also  well  represented  before 
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the  U.S.  Tariff  Commission.  The  interest  of  the  rest  of  the  people  of 
the  country  in  the  continued  importation  of  inexpensive  spring  clothes¬ 
pins  from  Norway  is  just  as  genuine  but  it  is  not  well  represented  be¬ 
fore  the  Tariff  Commission. 

As  far  as  the  national  interest  is  concerned,  the  only  gain  to  come 
from  impediments  imposed  for  the  purpose  of  protecting  domestic  in¬ 
dustry  exists  in  the  case  where  the  local  industry  is  still  an  "infant”  and 
after  attaining  size  will  have  lowered  costs  as  a  consequence  of  external 
and  internal  economies  which  might  become  the  accompaniment  of 
growth.  Needless  to  say,  the  "infant-industry”  argument  is  offered  by 
protection  advocates  quite  frequently.  It  should  be  remembered,  how¬ 
ever,  that  it  is  difficult  to  tell  in  advance  what  infants  are  ever  going 
to  achieve  those  economies  of  growth  that  allow  for  their  departure 
from  the  sheltering  nest  of  protection. 

Somewhat  related  to  the  infant-industry  argument  in  favor  of 
protection  is  the  argument  that  industry  in  a  country  should  be  diversi¬ 
fied.  This  argument  rests  on  the  contention  that  an  economy  which  is 
dependent  upon  world  trade  for  an  important  part  of  its  material  re¬ 
quirements  is  exposed  to  the  course  of  the  international  business  cycle, 
to  the  full  consequences  of  drouth  if  it  is  an  agricultural  economy,  to 
the  sequel  to  the  invention  of  synthetics  if  it  is  a  raw  material  exporter, 
and  to  being  cut  off  from  the  world  during  a  war  in  which  it  takes  no 
part.  As  such,  the  argument  is  for  an  increased  degree  of  security  at  the 
expense  of  some  efficiency.  In  reality,  no  modern  nation  can  become 
self-sufficient,  not  even  the  giants,  the  United  States,  and  Soviet  Russia. 
But  a  degree  of  diversification  might  be  a  wholly  acceptable  goal  for  a 
nation  to  seek. 

A  special  case  for  the  imposition  of  impediments  to  the  free  course 
of  international  exchange  is  sometimes  made  in  the  name  of  economic 
development.  In  this  argument  the  infant-industry  argument  and  the 
diversification-of-industry  argument  are  involved  and  are  reinforced 
by  arguments  that  it  is  necessary  to  change  the  institutional  structure 
of  the  country  in  order  to  force  economic  development  to  occur  more 
swiftly  than  before  and  along  chosen  paths.  For  instance,  the  imposition 
of  sumptuary  taxes  and  absolute  prohibitions  on  undesirable  imports, 
such  as  luxuries,  may  be  imposed  in  the  name  of  the  hoped-for  break¬ 
down  of  a  two-class  system  that  may  have  prevailed  in  the  underde¬ 
veloped  country  since  colonial  times.  Further  reference  to  this  case  for 
interfering  with  the  free  course  of  international  trade  will  be  made  in 
the  next  chapter,  which  is  devoted  to  an  analysis  of  the  conditions  un¬ 
der  which  economic  development  is  fostered. 
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22.13.  Noneconomic  Arguments  for  Protection 

Arguments  in  favor  of  intervention  in  the  foreign  trade  market 
are  offered  on  noneconomic  grounds  as  well  as  on  economic  grounds. 
It  is  not  the  province  of  the  economist  to  judge  the  merits  of  the  non¬ 
economic  goals  of  society.  He  must,  however,  be  able  to  predict  what 
the  economic  costs  of  attempting  to  attain  various  noneconomic  goals 
may  be.  For  example,  one  of  the  major  political  arguments  in  favor  of 
protection  is  the  argument  that  an  industry  needs  to  be  protected  be¬ 
cause  it  would  be  essential  in  the  event  of  war  or  that  the  type  of  serv¬ 
ices  which  are  employed  in  that  industry  are  the  type  which  will  be 
needed  in  the  event  of  war.  It  is  argued  that  the  suppliers  of  these 
services  need  to  be  nurtured  in  time  of  peace  in  order  that  they  may 
exist  when  and  if  war  should  occur.  Such  are  the  arguments  under 
which  a  national  merchant  marine  is  subsidized.  And  such  are  the  argu¬ 
ments  offered  by  those  who  desire  high  protective  tariffs  against  the 
importation  of  foreign-made  watches  and  watch  movements.  The  do¬ 
mestic  precision  instrument  industry  will  draw  upon  the  tools  and  skills 
of  the  local  watchmakers  in  time  of  war.  Of  course,  sometimes  these  ar¬ 
guments  are  absurd  with  respect  to  particular  products  and  industries. 
If  the  next  war  is  to  be  a  devastating,  nuclear  war  the  argument  is  ab¬ 
surd  for  all  industries,  for  the  problem  will  be  one  of  postwar  recovery, 
with  resources  pouring  in  from  the  undevastated  parts  of  the  neutral 
world,  and  not  one  of  sustaining  production  during  a  long  drawn-out 
war. 

Other  nationalistic*  arguments  include  the  contention  that  national 
pride  requires  that  certain  industries,  particularly  in  the  general  area 
of  "culture,”  exist.  For  instance,  Alexander  Hamilton,  in  his  famous 
"Essay  on  Manufactures”  used  as  part  of  his  argument  in  favor  of  pro¬ 
tection  for  national  industry  the  rationalization  that  with  industry  comes 
cities  and  with  cities  comes  culture,  opera,  concert  music,  drama,  etc., 
which  a  nation  must  have  to  experience  its  fullest  flowering.  Another 
argument,  in  favor  of  special  treatment  for  agricultural  products  in  in¬ 
ternational  as  well  as  domestic  trade,  includes  the  contention  that  farm¬ 
ers  are  the  backbone  of  democracy,  the  strength  of  the  middle  class, 
and  as  such  they  deserve  treatment  in  a  special  manner  which  is  not  to 
be  offered  to  all  other  persons. 

22.14.  Tariffs 

Whatever  the  reasons  for  obstructing  the  free  movement  of  com¬ 
modities  in  international  commerce,  the  techniques  which  have  been 
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mentioned  above  are  designed  to  accomplish  that  obstruction  or  have 
the  effect  of  accomplishing  such  obstruction.  How  these  effects  exist 
will  be  illustrated  with  a  graph  representing  the  consequences  of  a 
tariff,  and  then  an  interpretation  of  the  similar  consequences  of  other 
trade-restricting  devices  will  be  discussed  briefly. 

A  tariff  is  a  tax  imposed  on  a  commodity  or  service  when  it  crosses 
an  international  boundary.  It  is  referred  to  as  a  customs  duty  when  it  is 
imposed  on  imports.  An  ad  valorem  duty  is  levied  as  a  percentage  of 
value,  and  a  specific  duty  is  specific  in  amount,  regardless  of  any  change 
that  may  take  place  in  value.  Figure  22—3  illustrates  the  consequences 

FIGURE  22-3 

Revenue,  Protective  and  Redistribution  of  Income  Effects 
of  an  Import  Duty 

P 


of  the  imposition  of  such  a  tax.  Let  the  right-hand  quadrant  represent 
demand  and  supply  conditions  for  the  commodity  in  the  importing 
country,  and  let  the  left-hand  quadrant  represent  demand  and  supply 
conditions  in  the  exporting  country.  It  will  be  assumed  that  there  are 
no  transportation  costs  between  the  two  countries.  In  the  absence  of  a 
duty,  the  international  price  of  the  commodity  would  be  p0.  The  ex¬ 
porting  country  would  produce  the  quantity  yf  and  consume  the 
quantity  yd-  The  quantity  yd  —  yd  would  be  exported.  The  importing 
country  would  produce  the  quantity  yx  and  consume  the  quantity  y2. 
The  quantity  y2  —  y\  would  be  imported  and  would  be  precisely  the 
same  as  yd  —  yd.  The  excess  supply  of  the  exporting  country  is  equal 
to  the  excess  demand  of  the  importing  country  at  the  equilibrium  price. 

The  levying  of  a  tariff  by  the  importing  country  is  illustrated  by 
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the  imposition  of  a  charge,  px  —  p2,  levied  on  units  of  the  commodity 
being  imported  into  the  importing  country.  The  consequence  would  be 
that  price  in  the  exporting  country  would  fall  to  p2,  production  would 
become  y/  and  exports  would  be  y-/  —  y4  .  In  the  importing  country 
the  price  would  rise  to  px.  Internal  production  would  become  y3  and 
imports  would  become  y4  —  y3,  precisely  the  same  as  y3  —  y4,  with 
internal  consumption  reduced  to  y4.  The  revenue  effect  of  the  tariff 
would  become  the  amount  indicated  by  the  area  given  by:  (pi  —  p2)  X 
(y. , —  y3),  but  only  the  amount  of  the  duty  p{)  —  p2  would  be  ex¬ 
tracted  from  the  exporting  country  in  the  form  of  the  lower  price  which 
exporters  would  receive.  The  remainder  of  the  revenue  for  the  govern¬ 
ment  would  be  collected  from  the  consumers  of  the  imported  com¬ 
modity.  The  protective  effect  of  the  duty  would  be  demonstrated  by  the 
increase  in  internal  production  from  yx  to  y3.  The  redistribution-of-in- 
come  effect  would  be  in  the  form  of  the  larger  incomes  received  by  in¬ 
ternal  producers  of  the  commodity  in  the  importing  country,  indicated 
by  the  trapezoid  pip(lRT,  an  increased  income  which  is  transferred  to 
producers  from  consumers  of  the  commodity  in  the  importing  country. 
The  remainder  of  the  added  revenue,  the  trapezoid  RTy3yu  represents 
the  opportunity  cost  of  resources  transferred  from  other  employment 
to  the  protected  industry. 

It  should  be  noted  here  that  the  figure  represents  a  situation  in 
which  a  nation  both  produces  and  imports  the  same  commodity.  This 
would  be  the  case  if  the  article  is  produced  in  an  industry  of  increasing 
costs,  which  would  have  the  effect  of  making  the  supply  curve  for  the 
commodity  slope  upward  to  the  right  in  the  fashion  of  a  normal  supply 
curve.  The  examples  used  to  illustrate  comparative  advantage  in  Sec¬ 
tions  2  and  3  of  this  chapter  were  based  on  the  assumption  of  constant 
costs.  That  assumption  made  the  development  of  the  model  more  sim¬ 
ple,  but  it  departed  from  the  probable  reality  of  the  situation.  In  an¬ 
other  respect,  the  model  illustrated  by  Figure  22.3  departs  from  realiza¬ 
tion  of  the  necessary  conditions  for  international  exchange  that  a 
decrease  in  spending  on  imports  by  one  country  means  that  other  coun¬ 
tries  will  be  less  able  to  purchase  the  first  country’s  exports.  A  loss  in 
productivity  because  of  the  reduction  in  trading  potential  and  because 
of  the  uneconomic  utilization  of  resources  that  would  result  is  not 
clearly  demonstrated  in  the  figure  employed  to  illustrate  the  effects  of  a 
tariff  on  a  single  commodity. 

22.15.  Import  Quotas 

An  import  quota  would  have  a  somewhat  similar  impact.  If  the 
government  of  the  importing  country  orders  imports  of  the  commodity 
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to  be  cut  to  an  amount  illustrated  as  y4  —  ya  from  the  larger  volume  of 
imports  y->  —  y1}  which  would  take  place  in  the  absence  of  the  quota, 
the  consequences  for  international  trade  are  the  same,  in  the  first  in¬ 
stance,  as  are  the  consequences  of  a  tariff.  However,  although  the  pro¬ 
tective  effect  and  the  redistribution-of-income  effect  would  be  the  same 
as  for  a  tariff,  the  revenue  effect  might  not  be.  If  the  permits  to  import 
the  allowed  quota  were  granted  without  charge,  the  importers  would 
get  the  profits,  indicated  by  (px  —  p-j)  X  (y4  —  y:i).  If,  on  the  other 
hand,  the  government  auctioned  off  the  permits  to  import  to  the  high¬ 
est  bidders,  it  could,  if  competition  for  the  permits  existed,  capture  the 
quota  profits  for  itself  in  the  price  it  charged  for  the  permits. 

In  two  other  respects  the  import  quota  operates  differently  from 
a  tariff.  Since  price  is  not  the  rationer  of  imports  but  a  quota  is,  the 
quota  system  almost  certainly  must  lead  to  discrimination  in  favor  of 
certain  countries  as  sources  of  the  imports  and  against  others.  As  a 
consequence,  import  quotas  tend  to  lead  to  bilateral  trading  arrange¬ 
ments,  with  countries  which  are  important  markets  for  the  quota  coun¬ 
try’s  exports  being  able  to  make  a  strong  case  in  favor  of  special  dis¬ 
criminatory  advantage  for  themselves  in  the  assignment  of  shares  of 
the  quota.  This,  in  turn,  may  lead  to  a  situation  where  the  exporters, 
rather  than  the  importers,  control  the  quota  and  gather  in  the  profits 
from  the  quota  privilege  for  themselves.  In  this  case  the  price  to  the 
importing  country  of  the  imports  rises  to  px  rather  than  drops  to  p2.  The 
other  difference  between  an  import  quota  and  a  tariff  duty  lies  in  the 
consequences  over  time.  A  change  in  the  general  level  of  prices  might 
make  a  duty  become  relatively  less  burdensome  and  allow  for  imports 
to  continue  in  large  volume  over  the  tariff  wall.  An  import  quota  is 
specific  as  to  quantity,  so  that  there  can  become  considerable  divergence 
between  domestic  and  foreign  prices  of  quota  commodities  without 
there  being  any  effect  on  the  amount  traded  internationally. 

22.16.  Foreign  Exchange  Control 

Foreign  exchange  controls  usually  operate  in  one  of  two  ways. 
One  way  is  to  ration  foreign  exchange  among  users  according  to  pur¬ 
pose  for  which  the  exchange  will  be  used.  The  consequences,  when  a 
mandatory  reduction  in  the  amount  of  imports  of  a  commodity  is  re¬ 
quired  by  the  exchange  control  authority,  are  the  same  as  the  conse¬ 
quences  of  an  import  quota  in  all  major  respects.  The  other  way  by 
which  foreign  exchange  control  is  restrictive  as  to  imports  is  the  em¬ 
ployment  of  a  series  of  rates  of  exchange  for  different  imports  and 
exports.  If  importers  of  a  particular  commodity  are  required  to  pay,  in 
local  currency,  a  specially  high  price  for  the  foreign  exchange  with 


430  •  ECONOMICS:  AN  ANALYTICAL  APPROACH 


which  the  import  is  paid  for,  the  consequences  are  similar  to  the  conse¬ 
quences  of  a  tariff.  The  government  gains  the  difference  between  the 
price  it  pays  for  foreign  exchange  and  the  price  for  which  it  sells ’the 
foreign  exchange  to  importers.  With  foreign  exchange  control  the  po¬ 
tentialities  of  discrimination  among  countries  are  also  great.  Either  one 
cannot  have  foreign  exchange  to  import  from  a  country  with  which 
there  is  an  unfavorable  balance  of  trade  or  he  may  have  to  pay  a  price 
for  it  which  would  not  be  comparable  to  the  cross  rate  of  foreign  ex¬ 
change  from  some  other  currency.  Countries  which  do  not  allow  their 
citizens  to  buy  foreign  exchange  for  some  purposes  are  called  incon¬ 
vertible  currency  countries,  and  the  currencies  are  called  "soft”  curren¬ 
cies.  "Hard”  currencies  are  the  currencies  of  countries  which  do  not 
practice  foreign  exchange  control  but  instead  allow  their  currencies  to 
be  converted  into  any  other  currency  at  the  will  of  the  holder.  The  U.S. 
dollar  is  a  hard  currency.  The  Turkish  lira  is  a  soft  currency. 

Finally,  it  might  be  added,  foreign  exchange  controls  may  be  em¬ 
ployed  to  regulate  the  flow  of  funds  for  other  purposes  than  the  pay¬ 
ment  for  imports.  Tourist  expenditures  may  be  deliberately  cut  in  size, 
debt  servicing  prevented,  flight  of  capital  or  long-term  capital  invest¬ 
ment  be  regulated,  shipment  in  vessels  flying  the  nation’s  own  flag  be 
encouraged,  and  private  payments  for  services  or  grants  be  controlled. 
Foreign  exchange  control  may,  in  effect,  create  a  rate  of  foreign  ex¬ 
change  which  is  different  from  the  one  which  the  free  market  would 
establish.  Since  the  control  system  implies  rationing,  it  generally  means 
that  a  nation’s  money  is  overvalued  by  it  in  terms  of  other  currencies. 

Administrative  regulations  may  be  deliberately  intended  to  influ¬ 
ence  the  volume  of  international  trade,  or  they  may  have  another  in¬ 
tended  purpose.  Examples  are  sanitary  regulations  which  prohibit  the 
importation  of  food  and  fiber  from  other  parts  of  the  world  with  the 
intention  of  keeping  out  plant  and  animal  pests  and  human  diseases. 
Complicated  importing  formalities  and  customs  declarations  may  have 
the  purpose  of  making  for  easy  enforcement  of  import  regulations,  such 
as  mark-of-origin  requirements,  specification  that  consular  invoices  be 
attached  to  shipping  documents,  and  involved  systems  of  customs  clas¬ 
sifications.  With  respect  to  the  international  mobility  of  resources,  im¬ 
migration  laws  and  requirements  concerning  the  ways  in  which  capi¬ 
tal  may  be  employed  in  a  country  may  have  the  intention  of  reducing 
the  inflow  of  these  resources.  In  addition,  all  of  these  types  of  impedi¬ 
ments  may  be  employed  to  control  the  export  of  commodities,  labor, 
and  capital.  In  fact,  to  an  important  extent  it  may  be  said  that  interna¬ 
tional  exchange  exists  in  spite  of  the  efforts  of  governments  to  impede  it. 


INTERNATIONAL  TRADE  AND  EXCHANGE  •  431 


QUESTIONS  AND  EXERCISES 

1.  Assume  that  in  the  U.S.  a  small  electronic  computer  costs  $65,000  to  make 
and  a  roll  of  barbed  wire  costs  $200  to  make.  In  the  German  Federal  Re¬ 
public  the  computer  costs  Dm.325,000  and  the  barbed  wire  Dm.600  to  make. 
If  these  were  the  only  countries  and  the  only  commodities,  which  country 
would  produce  which  commodity  and  why? 

2.  A  production  alternatives  matrix  is  as  follows: 


Alternative  Production  from  One  Unit  of  Resources 

Typewriters  Men's  Shirts 
(each)  (gross) 


U.S . 40  10 

E.A . 20  20 

S.A .  4  10 


Show  under  what  conditions  E.A.  will  produce  only  typewriters.  Only  men’s 
shirts. 

3.  For  the  following  price  matrix,  show  under  what  conditions  each  nation 


will  export 

wheat.  Assume  constant  production  costs  and 

no  transportation 

costs. 

Alternative  Production  Costs  for  One  Unit 

Typewriters 

Men's  Shirts 

Wheat 

(each') 

(gross) 

(ton) 

U.S..  . 

.  $  50 

$200 

$  60 

E.A. .  . 

. Kr.500 

Kr.400 

Kr.250 

4.  Indicate  the  effects  on  the  terms  of  trade  of  the  United  States  of: 

a)  An  increase  in  tariff  levels. 

b)  Rapid  productivity  increases  in  American  manufacturing  industry. 

c)  Virtual  exhaustion  of  domestic  sources  of  raw  material. 

d)  A  considerably  greater  expansion  in  U.S.  national  income  than  in  the 
national  incomes  of  other  countries. 

5.  Criticize  the  implications  of  the  argument  used  in  the  advertising  slogan  for 
overalls:  "Kansas  made  by  Kansas  maids  for  Kansas  men  and  boys.” 

6.  Suppose  that  in  country  M,  the  demand  and  supply  functions  for  a  certain 
commodity,  in  the  absence  of  international  trade,  are: 

yd  =  56  —  p,  and 

ys  =  2p  —  40,  respectively. 

In  country  X,  these  functions,  without  international  trade  are: 

ya  =  20  —  2/3  p,  and 

ys  =  4/3  p  —  4,  respectively. 

a )  What  would  be  the  equilibrium  price  if  international  trade  took  place, 
with  no  transport  costs. 

b)  If  a  duty  of  5  were  levied,  what  would  be  the  revenue  effects  of  the  tariff. 
How  much  of  this  would  be  "paid”  by  the  importing  country?  The  ex- 
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porting  country?  What  would  be  the  protective  effect  of  the  duty?  The 
redistribution  of  income  effect? 

c)  Suppose  that  an  import  quota  of  18  units  were  established  by  the  import¬ 
ing  country.  What  would  be  the  size  of  quota  profits? 

d )  Suppose  that  under  a  system  of  foreign  exchange  control  the  importing 
country’s  currency,  the  dollar,  equaled  four  units  of  the  exporting  coun¬ 
try’s  currency,  the  krown.  Also  suppose  that  exactly  Kr.1512  was  allo¬ 
cated  to  pay  for  imports  of  the  scarce  product.  What  quantity  would  be 
imported?  What  would  the  import  cost  be?  The  importer’s  selling  price? 

e )  What  foreign  exchange  rate  between  the  dollar  and  the  krown,  under 
a  multiple  rate  structure,  would  accomplish  exactly  the  same  results  as 
the  duty? 


Chapter 

23 


FACTORS  IN  ECONOMIC 
DEVELOPMENT 


In  the  previous  chapter  it  was  pointed  out  that  different 
nations  possess  different  combinations  of  productive  resources,  both  in 
quantity  and  quality,  and  consequently,  the  various  countries  of  the 
world  have  attained  different  levels  of  productivity.  One  of  the  most 
important  areas  of  inquiry  in  economics  today  lies  in  examination  of 
the  reasons  for  the  existence  of  these  differences  among  nations.  As  a 
matter  of  fact,  the  outstanding  concern  of  economics  as  a  broad  field 
of  inquiry  over  the  years  has  been  with  the  bases  for  productivity  and 
economic  growth.  For  example,  Adam  Smith’s  famous  work,  published 
in  the  year  1776,  was  entitled  An  Inquiry  into  the  Nature  and  Causes 
of  the  Wealth  of  Nations. 

Today  our  concern  with  economic  growth  is  twofold.  On  the  one 
hand,  we  are  desirous  of  knowing  what  factors  are  responsible  for  eco¬ 
nomic  development  within  our  own  country,  in  order  that  we  may 
recommend  policies  which  lead  to  continued  growth,  and  perhaps  so 
that  our  way  of  life,  based  as  it  is  on  the  recognition  of  the  dignity  of 
the  individual,  will  be  attractive  to  others  in  its  promise  for  material 
progress  to  countries  which  adopt  it.  On  the  other  hand,  we  need  to 
know  what  conditions  promote  economic  development  the  most  surely 
and  swiftly  so  that  we  may  extend  this  knowledge  and  proffer  programs 
and  assistance  to  the  underdeveloped  nations  of  the  world.  In  addition, 
knowledge  of  the  factors  which  lead  to  economic  growth  gives  us  a 
basis  for  analyzing  the  economic  potential  of  nondemocratic  areas  of 
the  world. 

That  there  is  no  single  body  of  economic  theory  associated  with 
growth  is  evident.  Instead,  all  of  economic  analysis  is  directed  toward 
the  goals  of  maximizing  current  material  welfare  and  expanding  future 
welfare. 


433 


434  •  ECONOMICS :  AN  ANALYTICAL  APPROACH 


23.1.  The  Underdeveloped  Countries 

Perhaps  no  country  has  achieved  a  maximum  of  material  welfare, 
but,  in  comparison  with  one  another,  countries  may  be  ranked  accord¬ 
ing  to  the  economic  level  which  each  has  attained.  Table  23—1  will 

TABLE  23-1 


Per  Capita  Productivity,  Selected  Countries 
(In  U.S.  Dollars;  1955  Except  Where  Noted) 


United  States . 

. 2,000 

Taiwan . 

162 

Mexico . 

.  159* 

Burma . 

49* 

Guatemala . 

.  168 

India . 

54* 

Panama . 

.  241* 

Turkey . 

211* 

Ecuador . 

.  147* 

Ethiopia . 

50* 

Peru . 

.  101* 

Kenya . 

60* 

Colombia . 

.  197* 

Rhodesia . 

122 

Argentina . 

.  228* 

Union  of  South  Africa. 

334* 

Venezuela . 

.  450* 

Egypt . 

110* 

Paraguay . 

.  96* 

Jordan . 

.  under 

$50 

Uruguay . 

.  297* 

Israel . 

569 

Brazil . 

.  273 

Lebanon . 

255* 

Dominican  Republic . 

.  191 

Angola . 

.under 

$50 

Philippines . 

.  181 

Ghana . 

141* 

Korea . 

.  81* 

Cuba . 

300f 

*  1954. 

1  1953. 

Source:  Committee  for  Economic  Development,  Economic  Assistance  Abroad ,  New 
York,  April,  1957,  from  United  Nations  figures. 

give  the  reader  some  idea  of  the  disparity  in  income  between  the  richest 
country,  the  United  States,  and  all  of  the  other  countries  in  the  world. 
The  countries  cited  are  merely  examples  of  the  relatively  low  level 
of  income  received  in  many  other  countries.  The  figures  should  be  con¬ 
sidered  to  be  only  generalizations,  of  course.  Inadequacies  in  the  col¬ 
lection  of  statistics  in  many  countries,  the  fact  that  a  considerable 
amount  of  income  in  underdeveloped  countries  is  received  in  kind  (that 
is,  goods)  rather  than  in  money  in  a  subsistence  or  barter  community, 
and  other  difficulties  of  interpretation  exist.  Nevertheless,  the  differ¬ 
ences  are  so  great  that  an  examination  of  their  causes  should  be  made. 
From  knowledge  of  reasons  for  such  disparity  in  income,  we  can  in¬ 
terpret  the  factors  which  are  influential  in  raising  income  levels,  and 
hence  we  are  able  to  weigh  somewhat  more  competently  the  alternative 
economic  programs  offered  for  our  own  economy. 

It  is  quite  clear  that  differing  productive  resource  endowment  is 
a  major  cause  for  differences  in  per  capita  productivity  and  income.  If 
an  area  of  the  world  lacks  such  resources  in  an  absolute  sense,  there  is 
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little  that  can  be  done  to  raise  its  productivity.  For  example,  the  Sahara 
desert,  low  in  product,  may  be  fully  developed  economically  in  terms 
of  known  technology  and  known  resources  existing  there.  It  is  where 
there  is  a  presumption  that  the  quantity  and  quality  of  resources  can 
be  improved  that  a  problem  for  economic  development  exists.  The 
reasons  that  greater  improvement  has  not  occurred  in  the  past  must  then 
be  associated  with  the  social  institutions  which  exist  for  the  area.  As 
these  institutions  affect  production,  they  create  "social  conditions  for 
production.” 

23.2.  The  Social  Conditions  for  Production 

The  most  important  condition  which  must  be  met  before  growth 
is  to  occur  is  that  there  be  a  desire  in  the  people  for  improvement.  The 
very  stirring  of  the  people  of  the  world’s  great  underdeveloped  areas 
is  an  indicator  of  the  awareness  of  the  possibilities  for  a  higher  produc¬ 
tive  level  which  had  not  existed  earlier.  This  vague  desire  for  better¬ 
ment  must  be  accompanied  by  willingness  to  achieve  by  means  of  con¬ 
scious  effort  and  genuine  sacrifice  of  old  ways,  old  leisure,  and  old  ranks 
before  growth  can  occur.  It  is  one  thing  for  a  young  man  to  daydream 
of  the  wealth  and  power  he  would  like  to  have;  it  is  another  thing  for 
him  to  pursue  wealth  as  a  goal.  This  is  an  old  homily,  but  it  is  valid  for 
nations  awaking  from  the  past  as  well  as  for  individuals  awaking  from 
childhood.  In  a  country  of  a  high  degree  of  social  stratification,  the 
many  serfs  and  poor  laborers  may  not  be  aware  of,  or  able  to  acquire, 
a  better  economic  existence.  The  lords  may  be  quite  content  as  they 
are.  There  may,  in  this  country,  be  towns  where  the  elite  do  not  want  to 
invite  new  industry  into  the  community  for  fear  that  problems  of  an 
unpleasant  nature  will  accompany  industrialization  and  for  fear  that 
their  positions  of  power  will  be  challenged.  Similarly,  the  ruling  group 
in  a  country  may  have  no  desire  to  improve  an  existence  where  they 
are  currently  on  top.  The  two-class  structure  of  society  in  many  of  the 
colonial  economies  is  by  itself  alone  as  much  responsible  for  the  low 
level  of  average  productivity  as  is  anything. 

A  second  essential  for  growth  is  the  prospect  that  energy  directed 
toward  improvement  will  yield  rewards  which  can  be  retained.  Since  the 
main  devices  for  increasing  productivity  are  associated  with  improving 
the  quality  of  labor  and  adding  to  the  quantity  and  quality  of  capital, 
there  would  need  to  be  a  combination  of  opportunity  and  the  right  to 
retain  the  rewards  of  effort,  thrift,  and  enterprise  before  much  progress 
could  occur.  This  requires,  then,  social  mobility  and  governmental  sta¬ 
bility,  with  assurance  of  the  protection  of  the  rights  of  private  property. 
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Greater  impetus  towards  seeking  out  the  maximum  of  self-improve¬ 
ment  might  be  expected  to  come  from  the  carrot,  not  the  stick. 

An  additional  requirement  would  be  that  the  governmental  and 
administrative  machinery  of  the  country  be  geared  to  the  creation  of 
opportunity  and  not  to  the  protection  of  existing  vested  interests.  A 
corrupt  bureaucracy  in  many  countries  acts  to  retard  advance  since  it 
can  be  influenced  for  the  preservation  of  old  position  rather  than  the 
forwarding  of  the  welfare  of  the  total  society. 

23.3.  Human  Resources 

Several  factors  may  be  considered  briefly  with  respect  to  the 
contribution  which  people,  of  themselves,  may  make  to  progress.  The 
factors  involved  include  health,  mobility,  educational  advancement,  and 
enterprise. 

An  important  contribution  to  progress  in  many  areas  lies  in  im¬ 
provements  in  health.  A  vigorous  people  can  add  more  to  production 
than  an  undernourished,  sickly  people.  The  elimination  of  disease,  the 
improvement  of  sanitation,  the  bettering  of  diet  have  all  contributed 
in  bringing  about  a  rapid  expansion  in  population.  Thomas  Malthus, 
writing  at  the  beginning  of  the  Industrial  Revolution  in  Europe  in  the 
year  1798,  contended  that  population  tends  to  outrun  subsistence.  He 
suggested  that  positive  checks  to  population  growth  included  disease, 
starvation,  and  war.  Preventive  checks  would  involve  late  marriage 
and  birth  control.  For  him,  the  growth  of  population  in  the  face  of 
limited  natural  resources  made  the  future  of  man  dismal,  indeed — so 
much  so  that  Carlyle,  reading  Malthus,  called  economics  the  "dismal 
science.”  Nevertheless,  the  very  explosion  of  population  growth  that 
was  taking  place  in  Europe  and  the  British  Isles  at  that  time  was  ac¬ 
companied  by  the  great  increases  in  productivity,  which  have  raised 
that  area  of  the  world  above  all  of  the  rest  (with  the  current  exception 
of  North  America) .  The  explanation  lies  in  the  technological  revolu¬ 
tion  which  was  the  accompaniment  of  the  population  upsurge.  The  im¬ 
provement  in  ways  of  doing  things  meant  that  per  capita  productivity 
increased,  rather  than  decreased,  as  the  resistance  of  nature  was  over¬ 
come.  Similarly,  in  the  underdeveloped  countries,  one  may  despair  that 
population  increase  will  wipe  out  any  potential  productivity  gain  which 
originates  from  improved  health  measures.  Nevertheless,  if  the  produc¬ 
tivity  of  a  healthy  people  increases  sufficiently  rapidly,  then  improved 
welfare  is  the  outcome. 

In  order  that  people  may  enjoy  the  fullest  production,  it  is  essential 
that  there  be  mobility,  so  that  each  may  seek  out  the  opportunities 
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under  which  he  can  gain  the  most.  This  requires,  in  turn,  freeing  of 
people  from  serfdom  or  from  the  bondage  imposed  by  caste.  Just  as 
both  parties  benefit  from  an  exchange,  there  would  be  gain  to  all  of 
society  from  the  right  of  each  to  seek  betterment  for  himself. 

Probably  the  most  pressing  need  in  many  of  the  underdeveloped 
countries  is  for  skilled  labor.  Capital  expansion  may  take  place  but  use 
of  the  capital  may  be  limited  by  the  absence  of  persons  who  are  capable 
of  working  machines.  A  form  of  social  capital  that  would  need  to 
precede  and  accompany  private  capital  formation  would  be  schools  and 
the  investment  of  manpower  in  the  receiving  of  education.  Therefore, 
one  of  the  ways  in  which  government  can  specifically  speed  economic 
growth  is  through  the  fostering  of  a  broad  system  of  education  on  all 
levels.  Apprenticeship  training  programs,  trade  and  vocational  schools, 
standard  primary  and  secondary  schools,  and  colleges  and  universities 
which  train  engineers  and  agriculturists,  as  well  as  doctors  and  lawyers, 
would  be  needed.  In  fact,  an  index  of  the  eagerness  for  economic  growth 
in  some  of  the  Latin  American  countries  can  be  constructed  from  the 
expansion  of  the  educational  system,  from  the  provision  of  classical 
education  for  the  sons  of  the  gentry  of  early  days  to  the  offering  of 
technical  training  of  all  sorts  today.  There  is  a  certain  cost  involved,  cost 
in  the  sense  that  labor  is  temporarily  unavailable  for  direct  employment 
while  it  is  being  trained,  cost  in  the  staffs  of  scarce  experts  who  man 
the  schools  instead  of  working  in  industry  and  government,  and  cost  in 
the  school  buildings  and  equipment  used  in  the  training  program.  It  is 
relatively  easy  for  the  United  States  to  have  many  good  schools.  We 
take  it  for  granted  that  educational  opportunity  is  available  to  us.  In 
the  poor  countries  it  is  difficult  and  involves  assigning  scarce  resources 
very  specifically  to  future  productivity,  to  social  investment,  rather  than 
production  of  present  income,  when  educational  programs  are  ex¬ 
panded. 

An  essential  element  in  progress  of  any  sort  has  been  the  existence 
of  people  who  might  be  called  innovators.  Brilliant  mechanical  inven¬ 
tions,  great  improvements  in  management  techniques,  advances  in 
methods  of  government,  the  development  of  military  strategy — all 
come  from  the  genius  of  the  innovators.  They  are  people  who  depart 
from  the  ordinary  and  traditional  in  ways  of  thinking  and  doing  things. 
If  1  per  cent  of  a  population  are  people  who  would  be  innovators,  but 
95  per  cent  of  the  people  are  submerged  in  serfdom  or  are  otherwise 
denied,  then  only  Jfio  of  1  per  cent  will  be  innovators  in  fact.  Similarly, 
only  a  small  percentage  of  the  people  may  have  the  necessary  qualities 
of  boldness  and  imagination  to  be  enterprisers,  the  persons  who  put  new 
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ideas  to  work.  Again,  if  all  but  a  very  few  of  them  are  unavailable  be¬ 
cause  of  the  social  conditions  of  production  in  a  country,  that  country 
will  be  that  much  delayed  in  achieving  progress.  It  appears  that  mo¬ 
bility  and  opportunity  must  exist  in  a  society  before  the  advances  that 
these  special  people  can  contribute  to  the  country  can  really  take  place. 

The  discussion  of  the  social  conditions  of  production  and  of  the 
human  resources  in  production  has  been  rather  general  in  nature.  Some 
reflection  on  the  extent  to  which  each  of  the  listed  requirements  has 
been  met  in  the  more  advanced  nations  as  compared  with  the  backward 
countries  should,  however,  allow  each  reader  to  supply  examples  of  his 
own  of  the  operation  of  these  factors.  Similarly,  the  reduction  or  ex¬ 
pansion  of  these  elements  in  this  country  would  affect  the  future  produc¬ 
tivity  of  our  nation.  During  World  War  II,  for  instance,  trained  labor 
was  so  scarce  that  apprenticeship  training  programs  and  training-in¬ 
industry  programs  were  instituted  on  a  broad  scale  for  upgrading  our 
labor  supply  and  for  making  possible  the  high  production  levels  of  that 
period.  The  stirring  up  of  the  people,  the  enforced  creation  of  mobility, 
and  the  respect  for  knowledge  and  skill  that  we  reacquired  at  that  time 
after  the  decade  of  decay  during  the  depression  of  the  1930’s,  have 
carried  over  until  the  present  and  helped  to  make  for  the  dynamic 
growth  in  this  country  during  the  period  ever  since  that  war.  The 
movement  away  from  the  preservation  of  the  status  quo  of  the  prewar 
years,  from  the  search  for  security  above  all  else,  has  been  continuing 
ever  since  that  time. 

23.4.  Local  Capital  and  Savings 

The  other  major  category  of  resource,  other  than  natural  resources, 
is  capital.  In  the  underdeveloped  countries  the  amount  of  local  capital 
is  always  very  small.  There  may  be  little  or  no  surplus  above  the 
production  necessary  to  support  the  population  at  minimum  levels  of 
existence.  In  this  event,  the  acquisition  of  capital  by  means  of  voluntary 
self-denial  on  the  part  of  the  population  is  very  unlikely  to  be  of  any 
volume.  Some  of  the  other  means  of  increasing  capital,  by  a  richer 
society,  would  operate  to  a  degree,  however.  The  slow  growth  of  capital, 
financed  out  of  low-level  savings,  may  continue  for  generations  before 
the  accumulation  of  capital  is  sufficiently  great  for  the  explosive  in¬ 
crease  in  productivity  for  which  the  people  yearn  to  take  place.  The 
rapid  advances  in  European  productivity  during  the  last  one  hundred 
years  were  the  consequence  of  a  slow  build-up  prior  to  that  coupled  with 
the  exploitation  of  the  possibilities  which  the  technological  revolution 
allowed  for. 
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Nevertheless,  the  existence  of  savings  and  the  channeling  of  those 
savings  into  appropriate  investment  channels  is  a  precondition  for  eco¬ 
nomic  development.  In  Chapter  16,  Equation  ( 1 6.6 ) ,  T  +  S  =  G  +  I, 
stated  a  truism  that  taxation  plus  savings  equals  government  spending 
plus  investment.  And  Equation  (16.5),  Y  =  C  +  T  +  £  =  C  +  G  + 
1,  indicated  that  only  the  part  of  net  national  product  that  was  not 
consumed  was  available  for  government  spending  and  investment.  The 
need,  then,  is  that  consumption  be  small  enough,  relative  to  net  na¬ 
tional  product,  for  government  spending  and  investment  to  take  place 
on  the  scale  necessary  for  development  to  reach  desired  levels.  Further¬ 
more,  government  spending  in  a  wasteful  fashion  would  detract  from 
the  capacity  of  the  nation  to  invest  and  expand.  Many  underdeveloped 
countries  maintain  military  forces  of  a  size  that  is  incompatible  with 
growth,  even  though  these  forces  may  be  needed  to  keep  the  peace 
where  a  poor  people  is  restless  and  inclined  to  revolt. 

The  marginal  propensity  to  consume  for  a  poor  people  (see  Table 
17—2,  page  260)  may  be  so  high  that  little  will  be  saved,  and  any  at¬ 
tempt  at  increasing  investment  will  only  result  in  price  inflation.  The 
country  would  already  be  close  to  capacity  production,  devoted  mainly 
to  consumers’  goods,  so  that  few  resources  would  be  available  for  use  in 
investment.  The  rising  incomes  engendered  by  attempts  at  increase  in 

investment,  given  a  high  multiplier  ( k  —  - - wou^  cause 

an  expansion  in  money  income  and  rising  prices  without  bringing  about 
adequate  savings  to  finance  the  desired  investment  at  stable  prices. 

In  democratic  countries,  some  means  would  be  needed  to  increase 
saving  and  from  that,  investment.  It  is  from  saving  that  the  financing  of 
investment  is  made  possible.  There  would  also  be  needed  a  means  to 
channel  the  savings  into  investment  uses,  by  means  of  the  creation  of  a 
local  money  market  for  funds,  so  that  savings  would  not  be  dissipated 
in  outflow  of  funds  or  in  wasteful  expenditures  on  nonproductive  assets. 
In  totalitarian  countries  the  same  desired  expansion  could  be  brought 
about  by  increasing  taxes,  with  government  spending  becoming  invest¬ 
ment  spending,  virtually  all  capital  being  publicly  owned.  In  both  cases, 
a  potential  surplus  for  investment  could  exist  only  if  needed  consump¬ 
tion  did  not  exhaust  the  available  resources  of  the  country. 

The  major  need  in  the  very  poor  countries,  then,  is  for  an  increase 
in  productivity  with  the  existing  resources.  This  is  the  primary  require¬ 
ment  before  growth  can  occur.  To  a  certain  extent  this  increase  can 
be  accomplished  by  the  means  suggested  for  changes  in  the  social  condi¬ 
tions  of  production:  mobility  of  peoples,  improved  health,  some  educa- 
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tion,  creation  of  aspirations  which  lead  to  better  workmanship.  Another 
source  of  gain  comes  from  the  opening  up  of  international  trade.  As  we 
observed  in  the  discussion  of  international  economics  in  the  preceding 
chapter,  each  area  of  the  world  possesses  a  comparative  advantage  at 
some  things,  depending  upon  resource  availability  in  the  country.  The 
gains  which  result  from  specialization  and  exchange  could  result  for 
them.  Modern  Argentina,  for  example,  emerged  after  the  invention  of 
refrigerated  shipping  made  it  possible  for  that  country  to  trade  her 
pastoral  products  for  the  manufactures  of  Europe.  It  would  appear  that 
a  raw-material-producing  country  does  not  raise  its  productivity  and 
increase  capital  accumulation  by  blindly  moving  toward  national  self- 
sufficiency. 

There  is  generally  a  class  of  high-income-receiving  lords  and 
landowners,  small  in  number  but  great  in  wealth,  in  the  poor  countries. 
Frequently  the  savings  which  these  people  are  capable  of  making  do 
not  contribute  to  capital  formation  for  one  of  several  reasons.  The  ab¬ 
sence  of  a  local  money  market,  of  corporations  and  the  securities  they 
issue  for  mobilizing  savings,  of  stability  in  government  such  that 
property  in  the  form  of  buildings  and  machinery  will  be  protected  from 
destruction,  and  of  a  sense  of  local  enterprise — all  result  in  a  situation 
where  the  wealthy  invest  their  savings  in  foreign  countries,  causing 
an  outflow  of  capital  from  the  poor  country.  Or  it  may  result  in  a  situa¬ 
tion  where  the  savings  of  the  rich  go  into  the  acquisition  of  more  and 
more  land,  a  large  amount  of  which  may  be  kept  idle,  or  into  the  pur¬ 
chase  of  precious  stones  and  precious  metals.  In  any  event,  the  saving 
which  these  people  undertake  does  not  result  in  capital  accumulation 
for  the  country.  In  addition,  there  may  be  rather  rich  living  by  the 
upper-class  people:  costly  mansions,  conspicuous  consumption,  and 
maintenance  of  a  standard  of  life  which  they  themselves  can  afford  but 
which  the  nation  cannot  afford  if  it  is  to  develop  economically.  This 
lavish  expenditure  often  takes  place  because  the  motive  for  saving  has 
never  been  developed;  it  is  outside  the  experience  and  beyond  the 
imagination  of  the  landlord.  One  of  the  necessary  elements  of  success¬ 
ful  private  enterprise  society  is  missing:  a  democratic  spirit  under  which 
each  of  the  parties  recognizes  that  duties  accompany  the  rights  of  indi¬ 
vidual  freedom. 

Often  social  capital,  that  capital  which  provides  basic  requirements 
for  serving  other  capital,  is  not  adequate  for  supporting  growing 
productivity.  Such  capital  includes  railroads  and  highways,  water  and 
sewer  systems  for  the  cities,  harbors  and  docks,  schools  and  hospitals, 
and  power  projects  and  communication  systems.  Although  some  of  this 
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capital  may  be  provided  by  private  companies,  in  general,  the  treatment 
of  public  utilities  in  the  underdeveloped  countries  is  such  that  modern- 
day  expansion  of  these  institutions  can  only  be  done  with  public  money; 
and  there  is  little  of  that.  As  a  matter  of  fact,  so  important  is  social  capi¬ 
tal  to  economic  development  that  there  is  an  observable  tendency, 
which  could  almost  be  generalized  into  a  rule,  for  development  to  take 
place  around  one  central  city  or  region  of  a  country,  leaving  the  rest 
of  it  in  primitive  rural  existence  not  much  different  from  that  of  one 
hundred  or  three  hundred  years  ago. 

The  mobilization  of  local  savings  might  be  accomplished  by 
planned  altering  of  the  background  for  private  capital  development. 
Economic  planning  by  the  governmental  agencies  of  poor  countries 
could  correctly  direct  growth  of  a  stable  legal  and  monetary  structure 
and  the  provision  of  social  capital  and  utility  services.  Out  of  such 
change  there  might  be  triggered  a  rapid  growth  of  local  savings  directed 
toward  capital  formation  as  well  as  the  attraction  of  foreign  capital  into 
the  country.  The  governments  would  need  financial  strength  to  ac¬ 
complish  much  in  this  direction.  This  strength  might  be  thought  of 
as  coming  from  formal  regimentation  of  the  people  in  a  planned  society, 
from  taxation,  and  from  inflation. 

Formal  regimentation  in  a  ruthless  dictatorship  can  achieve  goals 
of  increasing  productivity  far  above  what  would  exist  if  nothing  were 
done.  The  cream  possessed  by  the  landowners  can  be  skimmed  off,  the 
common  people  can  be  depressed  to  a  bare  subsistence  income,  and  the 
reward  in  the  form  of  early  higher  standards  of  living  which  result  from 
self-denial  that  has  continued  only  a  short  while  might  be  denied  in 
favor  of  more  rapid  capital  accumulation.  This  is  what  has  been  done 
by  the  U.S.S.R.  We  reject  it  for  two  reasons.  It  takes  away  the  liberty 
and  dignity  of  individuals,  which  is  a  greater  possession  than  economic 
riches.  And  it  results  in  all  of  the  mistakes  of  interpretation  of  what  is 
"satisfaction”  which  autarchical  societies  make;  mistakes  which  are  im¬ 
measurable  but  by  their  nature  must  be  greater  than  the  mistakes  in 
assigning  rewards  which  the  price  system  might  make. 

23.5.  Taxation  and  inflation 

Taxation  can  accomplish  all  of  the  things  which  ruthless  planning 
can  accomplish.  It  can  take  the  high  incomes  of  the  rich  from  them; 
it  can  deprive  the  poor  of  part  of  their  low  incomes.  Taxation,  as  we 
observed  in  Chapters  16  and  20,  can  be  designed  for  the  purpose  of  re¬ 
ducing  consumption  and  providing  the  government  with  income  to 
use  for  government  expenditures.  High  taxes  may  block  incentives  for 
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saving  and  for  growth  and  improvement,  but  if  a  people  lacked  such 
incentives  prior  to  the  levying  of  the  taxes,  nothing  additional  would 
be  lost  from  the  repressive  effects  of  taxation.  However,  not  as  much 
would  be  gained  as  would  come  from  a  program  which  stimulated 
private  effort  toward  capital  accumulation  and  progress. 

Because  of  the  uneven  distribution  of  income,  taxation  in  the 
underdeveloped  countries  tends  to  have  its  major  incidence  on  the  low- 
income  people  of  the  cities.  This  stems  from  the  fact  that  taxes  are 
levied  on  purchases.  In  rural  areas  economic  organization  is  so  close 
to  self-sufficiency  that  purchase  taxes  do  not  touch  the  farm  dwellers. 
In  addition,  taxation  may  fall  on  exports  and  imports.  In  this  fashion 
it  takes  from  the  ones  who  acquire  income  from  foreign  trade,  the 
wealthy  owners  of  the  natural  resources  of  the  country  and  the  spenders 
on  luxuries  purchased  abroad.  This  may  have  the  effect  of  discouraging 
international  specialization  and  slowing  up  the  progress  which  might 
come  from  such  a  source.  Finally,  there  is  not  much  possibility  that  the 
ruling  class  will  be  willing  to  tax  itself  very  heavily  for  an  economic 
development  program  which,  if  successful,  will  alter  the  distribution  of 
power  in  the  country. 

The  printing  of  paper  money  and  the  expansion  of  bank  credit 
to  finance  governmental  deficits,  with  resulting  inflation,  is  often  con¬ 
sidered  a  painless  method  of  raising  production  levels.  Of  course  this 
is  not  so.  The  real  productivity  of  the  country  has  not  been  altered,  at 
least  in  the  first  instance.  However,  it  may  be  that  the  real  purchasing 
power  captured  by  the  holders  of  the  new  money  will  be  directed 
toward  capital  accumulation,  while  those  who  have  lost  the  ability  to 
buy  goods  because  of  inflationary  high  prices  would  only  have  been 
spenders  had  they  retained  their  full  spending  power.  In  such  a  case, 
forced  saving  is  said  to  result.  This  seems,  on  the  face  of  it,  to  be  an 
excellent  method  to  employ  for  depriving  the  people  of  spending  power 
which  can  then  be  directed  toward  development  purposes. 

The  other  consequences  of  inflation  make  this  course  of  action  less 
desirable.  Inflation  results  in  speculative  direction  of  activity  to  take 
advantage  of  rising  prices.  There  may  be  more  investment  in  land; 
there  would  be  the  expenditure  of  capital  on  the  erection  of  buildings; 
there  would  be  speculative  hoarding  of  inventories.  In  the  event  that 
foreign  exchange  rate  depreciation  did  not  match  the  internal  inflation, 
the  nation  would  lose  its  export  markets  because  of  high  prices  and 
would  want  to  increase  imports.  Hence  foreign  exchange  reserves  would 
be  dissipated,  and  uneconomic  production  would  result  from  the  loss  of 
export  markets  and  the  inability  to  import.  Inflation  would  eventually 
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result  in  a  situation  where  further  expansion  of  money  supply  would 
be  necessary  to  pay  the  wages  of  people  who  became  organized  to  resist 
the  losses  in  real  income  which  inflation  was  designed  to  create.  In  that 
event,  all  of  the  disadvantages  of  inflation  would  remain,  and  none  of 
the  advantages.  One  thing  might  be  said  of  inflation.  To  the  extent  that 
it  does  spur  capital  formation,  it  indicates  that  there  is  a  possible  sur¬ 
plus,  of  larger  size  than  the  inflation  creates,  which  could  be  available 
if  savings  were  mobilized  in  an  orderly  way. 

The  rejection  of  ruthless  planning,  of  incentive-destroying  taxa¬ 
tion,  and  of  monetary  inflation  as  means  for  fostering  economic  de¬ 
velopment  leaves  only  the  possible  creation  of  social  conditions  of 
production  which  spur  growth  as  a  feasible  alternative.  However,  it 
has  been  said  that  creation  of  social  conditions  for  economic  growth 
is  very  difficult  to  achieve  and  takes  a  long  time  to  establish.  Help  for 
stimulating  economic  growth  that  could  be  important  in  amount  could 
come  from  the  exterior,  from  foreign  loans  and  grants. 

23.6.  The  Meaning  of  Capital  Accumulation 

Capital  may  be  received  into  a  country  from  abroad.  As  a  matter 
of  fact,  foreign  investment  has  been  a  principal  means  of  starting  a  na¬ 
tion  off  onto  a  self-sustaining  program  of  economic  growth.  We  shall 
not,  in  this  chapter,  examine  the  various  problems  associated  with  the 
transfer  of  capital  and  technique  to  less-developed  countries  of  the 
world.  Suffice  it  to  say  that  the  United  States  has  made  substantial  con¬ 
tributions  to  economic  development  in  this  fashion,  as  has  been  indi¬ 
cated  for  one  year  in  the  balance  of  payments  statement  in  the  previous 
chapter.  Other  industrial  countries  take  part  in  this  process,  as  do  cer¬ 
tain  international  organizations  which  are  financed  by  the  independent 
countries  of  the  world. 

An  idea  of  the  contribution  capital  makes  to  economic  growth  may 
be  redetermined  if  we  repeat  certain  equations  and  interpret  them  for 
economic  growth.  Equations  (10.1)  and  (19.13)  convey  the  same  in¬ 
formation. 

(10.1)  y  =  /(at i,  Xi) 

(19.13)  Q  =  QCN,  K) 

Both  suggest  that  output  for  a  commodity  is  a  function  of  a  com¬ 
bination  of  inputs.  Furthermore,  the  text  material  which  accompanies 
those  equations  indicates  that  the  form  of  the  function  is  one  in  which 
diminishing  returns  appear  as  production  is  extended  beyond  a  certain 
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point,  if  only  one  of  the  inputs  is  varied.  Nevertheless,  for  certain  pur¬ 
poses  of  measuring  potential  output  and  for  stressing  the  importance 
of  the  employment  of  capital  in  achieving  desired  output  levels,  the 
statement  is  sometimes  rendered  as  a  linear  equation  which  can  be 
written: 

(23.1)  Q  =  sK  , 
or 

(23-2)  K/Q  =  a  , where  a  =  \/s  . 

Equation  (23-1)  implies  that  an  expansion  in  capital  gives  an 
expansion  in  output,  where  the  expansion  factor  is  the  parameter  s.  It 
would  follow  that  the  more  capital  a  nation  has  the  greater  would  be 
its  output.  A  similar  expression  is  the  expression  of  "capital-output  ra¬ 
tio,”  which  appears  as  Equation  (23.2).  The  implication  associated 
with  this  equation  is  somewhat  different.  It  suggests  that  there  might 
be  different  capital-output  ratios  for  different  industries  and  for  different 
economies.  As  such,  this  form  of  the  expression  is  much  more  useful 
for  the  analysis  of  economic  activity  than  is  the  former  equation.  How¬ 
ever,  even  this  relationship  can  be  misused.  The  planners  for  economic 
development  in  a  country  may  desire  to  employ  scarce  capital  at  the 
point  where  its  contribution  to  output  is  the  greatest.  However,  there 
is  no  expression  of  the  time  period  involved  in  producing  output.  A 
dam  for  a  hydroelectric  project  might  produce  its  output  only  over  a 
great  many  years.  A  factory  involving  simple  machinery  for  manufac¬ 
turing  clothing  might  produce  its  output  for  just  as  long  a  period,  or, 
if  the  capital  is  thought  of  as  being  the  cloth  put  into  the  production 
process1,  it  uses  up  that  capital  almost  at  once. 

The  fact  that  the  dam  may  be  an  essential  for  the  provision  of 
power  to  the  textile  mill  must  be  considered.  As  we  indicated  above  in 
connection  with  the  notion  of  social  overhead  capital,  certain  capital 
investments  may  seed  economic  enterprise,  but  which  those  are  cannot 
be  determined  by  means  of  capital-output  ratio  measurements. 

The  creation  of  capital,  however,  would  be  spurred  on  by  the  ac¬ 
ceptance  of  the  importance  of  capital  which  is  implied  in  the  two  equa¬ 
tions  just  listed.  Since  the  creation  of  capital  in  turn  has  been  related  to 
the  savings  process,  by  the  equations  of  Chapter  16,  attention  to  saving 
may  result. 

(16.9)  dK/dt  =  1  =  1'  —  CCA 


(16.12)  GNP  =  NNP  +  CCA  =  C  +  T  +  S'  =  C  +  G  +  I' 
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It  follows  that  capital  formation  will  be  greatest  under  conditions 
where  the  capacity  of  the  country  is  directed  toward  investment  rather 
than  toward  personal  consumption  or  government  spending.  This  is 
true  not  only  of  the  less-developed  nations  of  the  world;  it  is  true  of  the 
great  industrial  powers  as  well  which  have  recently  seemed  to  measure 
rates  of  economic  growth  as  indicators  of  the  success  of  their  economic 
and  political  systems.  Sight  should  not  be  lost  of  the  other  factors  as¬ 
sociated  with  growth  which  have  appeared  in  this  chapter.  One  of  these 
is  the  labor  supply  and  its  utilization.  Investment  in  the  improvement 
of  labor  skills  may  be  thought  of  as  being  the  provision  of  human 
capital  or  it  may  be  treated  merely  as  an  upgraded  labor  quantity,  of 
larger  absolute  value  in  the  equations.  Additionally,  the  social  condi¬ 
tions  for  production,  the  employed  technology,  and  the  over-all  accept¬ 
ance  of  capitalistic  goals  (not  in  comparison  to  communistic  but  in 
comparison  to  traditional  society  forms)  are  a  part  of  the  production 
process.  Hence  Equations  (10.1)  and  (19.13)  could  be  rewritten  in 
the  form: 

(23.3)  Y  =  A  (KNT)  , 

or  even 

(23.4)  Y  =  AKnNmT  , 

where  A  and  T  are  parameters  associated  with  the  state  of  society  and 
the  state  of  technology,  K  is  capital,  N  is  employed  labor,  and  n  and  m 
are  exponents  which  by  their  value  indicate  whether  the  society  is  ex¬ 
periencing  increasing  returns,  constant  returns,  or  diminishing  returns 
as  it  increases  its  employed  resources. 

Finally,  attention  should  be  turned  to  Equation  (8.A.1) : 

(8.A.1)  Vt  =  v0ert  . 

This  equation  gives  the  value  that  a  sum  V0  will  become  after  t  years  at 
a  continuous  rate  of  growth  expressed  by  the  interest  rate  r.  Regardless 
of  what  reasonable  expansions  in  capital  take  place,  what  rate  of  train¬ 
ing  of  the  labor  force  occurs,  and  what  adaptation  of  technologies  de¬ 
veloped  over  the  years  in  the  advanced  countries  there  may  be,  it  will  be 
a  long  time  before  the  countries  listed  in  Table  23-1  reach  the  output 
levels  already  attained  by  the  United  States  and  reach  the  levels  of 
political  power  which  stems  from  industrial  strength  now  enjoyed  by 
only  a  few  countries  of  the  world.  Rich  productive  economic  life  is  not 
something  that  has  occurred  as  a  matter  of  luck  for  the  fortunate  few 
nations.  It  has  come  as  a  consequence  of  plentiful  basic  resources, 
productive  economic  organization,  and  years  of  application  of  effort. 
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APPENDIX 

The  accompanying  figure,1  Figure  23-1,  is  a  useful  device  for  demonstrat¬ 
ing  quickly  the  relationship  between  growth  rates  and  the  absolute  amount  of 
national  product  of  an  area.  Lay  straight  edge  across  the  points  indicating  annual 
rate  of  growth  as  a  per  cent  and  the  number  of  years  for  which  this  rate  is 
expected  to  continue  to  the  line  C.  Another  straight  line  connecting  the  point 
on  line  C  thus  determined  with  the  given  value  V 0  will  pass  through  the  point 
V t  showing  what  that  value  would  become  after  the  passage  of  T  years.  For 
instance,  a  3  per  cent  growth  rate  for  10  years  would  cause  GNP  of  500  in  the 
base  year  to  swell  to  about  675.  An  8  per  cent  growth  rate  for  the  same  period 
would  cause  the  500  base  period  GNP  to  swell  to  over  1100.  The  reader  may 
wish  to  test  the  possibilities  of  growth  associated  with  relatively  slight  changes 
in  growth  rates.  The  U.S.  GNP  of  $504  billion  for  I960,  if  growing  at  4  per  cent 
a  year,  would  become  $1,000  billion  in  less  than  18  years. 


QUESTIONS  AND  EXERCISES 

1.  Consider  the  "social  conditions  of  production”  listed  in  the  text  and  relate 
them  to  the  development  of  legal,  political,  and  social  institutions  in  this 
country.  To  what  extent  can  you  suggest  a  causal  connection  between  U.S. 
income  and  U.S.  legal  structure? 

2.  Develop  the  argument  that  "a  little  inflation  will  stimulate  production ”  Who 
pays  for  this  stimulation  to  production?  Why  do  some  persons  contend  that 
a  slight  inflation  is  like  a  slight  drug  addiction  in  its  consequences? 

3.  Look  up  the  current  quotations  on  U.S.  and  foreign  government  bonds  and 
draw  up  an  explanation  for  the  differences  which  exist  in  their  earning  rates. 

4.  "The  existence  of  savings  and  the  channeling  of  these  savings  into  appropri¬ 
ate  investment  channels  is  a  precondition  for  economic  development.”  Why? 
(What  are  the  appropriate  investment  channels?) 

5.  Would  a  lipstick  factory  be  an  appropriate  investment  for  an  underdeveloped 
country? 

6.  Determine  for  a  country  with  a  current  per  capita  output  of  $500  the  length 
of  time  that  would  be  required  for  per  capita  output  to  reach  $1,500,  if 
growth  is  at  the  rate  of  4  per  cent  per  year  and  population  increase  is  at  the 
rate  of  1.5  per  cent  per  year. 

1  Figure  23-1  was  drawn  by  J.  Norman  Arnold,  Professor  of  Engineering  Graphics, 

Purdue  University,  for  illustrating  economic  growth  patterns.  It  is  reproduced  here  with 

his  permission 
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used  to  classify  demand  curves,  18 
Elasticity  of  demand 

affected  by  substitution,  57 
effect  of  on  demand  for  services,  56 
effect  of  on  receipts,  40 
relationship  to  expenditures,  21 
Elasticity  of  supply 
definition  of,  28 
effect  on  wages,  61 

Electric  motor  and  the  production  func¬ 
tion,  122-24 

Electrical  energy  transmission,  166,  167, 
171-73 

Employment  Act  of  1946,  390 
Employment  decisions,  effect  of  on  compet¬ 
itive  economy,  78 

Employment,  and  money  income,  319-56 


Employment  statistics,  for  selected  years, 
389 

Ends  desired,  not  solely  an  economic  prob¬ 
lem,  3 

Energy  loss  and  substitution,  167-68 
Engineering  decisions  and  economic  deci¬ 
sions,  141,  142 
Equal  advantage,  133 
principle  of,  60 

applied  to  property  services,  64 
Equation  of  exchange,  231-33 
Equilibrium 

an  analogy  from  mechanics,  32 
of  basic  model  with  G  added,  362 
of  basic  model,  given  by  intersection  of 
IS  and  LAI  curves,  308-10,  315 
condition  for,  31 
conditions  in  basic  model,  297 
description  of  from  output  view,  3 1 
of  economic  forces,  32 
general,  79 

of  investment-income-consumption, 

298-99 

of  model  of  whole  system,  308-12 
movement  toward  after  investment  shift, 

313-15 

Equilibrium,  relationship  to  stocks  and 
flows,  48 

Equilibrium  income,  274,  418 
for  an  open  economy,  418 
Equilibrium  level  of  national  income  de¬ 
fined,  266 

determination  of,  266-71,  275-77 
Equilibrium  price,  definition  of,  30 
Equilibrium  rate  of  exchange,  423 
Equilibrium  of  whole  economy,  example  of 
movement  toward,  310-12 
Equilibrium  of  whole  system,  conditions 
for,  308 

Escalator  clauses  in  wage  agreements,  237 
Exchange,  202 

a  consequence  of  specialization,  5 
devices  by  which  carried  on,  203 
Exchange  controls,  422 
Exchange  possibilities,  407 
Exchange  rate 

depreciation,  419,  420,  422 
freely  fluctuating,  408,  422 
and  tax  receipts,  423 

Expectations,  during  upper  turning  point, 

383 

Expected  rate  of  profit,  281 
Expenditures 

dependence  on  elasticity,  22 
relationship  to  elasticity,  21 
Expenses  not  expenditures,  97 
Export  duties,  423 
Export-import  bank,  269 
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Export  subsidies,  419 
Exports,  406 
intended,  418 

F 

Factors  of  production 
equilibrium  price  of,  53 
explained,  52 
prices  of,  52 
supply  of  analyzed,  58 
Favorable  balance  of  trade,  defined,  412 
Federal  Deposit  Insurance  Corporation, 

210 

Federal  open  market  committee,  218,  227— 
30 

Federal  Reserve  authorities,  215 
Federal  Reserve  bank  stock,  218 
Federal  Reserve  banks,  204-31 
statement  of  condition,  219 
Federal  Reserve  control  over  bank  credit 
creation,  223 

Federal  Reserve  credit,  222,  228-29 
Federal  Reserve  float,  223 
Federal  Reserve  index  of  industrial  produc¬ 
tion,  236, 323 

Federal  Reserve  notes,  defined,  223 
Federal  Reserve  System,  207-9 

Board  of  Governors,  217-18,  224—31 
Federal  Advisory  Council,  218 
Federal  Reserve  agent,  218 
Federal  Reserve  districts,  217 
major  function  of,  219 
operations  of,  219-23 
the  organization  of,  217—18 
Feed  mixing,  189 
Financing  international  trade,  414 
Fiscal  policy 

to  combat  depression,  395—98 
example  of  impact  of,  399-400 
to  offset  inflation,  392-95 
Fixed  cost,  124,  127,  155 
Fixed  and  variable  inputs,  120,  122 
Flight  of  capital,  422,  430 
Flow,  goods  as,  47-49 
Forced  saving,  442 
Foreign  capital,  411 
Foreign  central  bank  deposits,  223 
Foreign  exchange,  414 
control,  419,  429 
cross  rates  of,  4 14 
market,  4 14 

Foreign  investment,  411,  412,  413,  418 
derivation  of,  418 
Foreign  repercussion  effect,  417 
Free  enterprise  economy,  use  of  prices  in, 
67 

Freedom,  individual  and  rights  and  duties, 
410 


Function,  use  in  economics,  9 
Functional  relation,  use  in  economics  ex¬ 
plained,  9 

G 

Gas  transmission,  168-69 
Gasoline  blending,  187 
General  equilibrium 
of  simple  economy,  71 
and  simultaneous  equations,  79 
Geographic  immobility,  causes  of,  64 
Goals,  not  chosen  by  economist,  7 
Gold  par  of  exchange,  415 
Gold  standard,  415—16 
Goodwill,  94 
Government 

expenditure  multiplier,  398 
expenditures 

effect  of  on  IS  function,  361-65 
effect  on  national  income,  365 
effect  on  rate  of  interest,  365 
impact  on  wages  and  prices,  369-72 
increase  of  to  offset  depression,  395 — 
96 

influence  of  shown  graphically,  363— 
64 

influence  of  on  economic  framework, 

358-59 
loans,  269—70 

purchases,  increase  in  since  1929,  359 — 
60 

regulation  of  private  sector,  359 
transactions 

effect  of  on  basic  model,  361—72 
with  private  sector,  359-60 
for  selected  years,  389 
Gross  national  product 
defined,  239—40 

equal  to  costs  of  production,  240 
income  approach,  240 
intermediate  products  not  included  in, 
240 

product  approach,  240 
statistics  of,  248-52 
Growth,  figure  for  calculating,  446 

H 

Hamilton,  Alexander,  426 
"Hard”  currency,  430 
Holding  company,  90 

Homogeneous  product  and  pure  competi¬ 
tion,  128 

Horwich,  George,  319  n. 

Human  wants 

fundamental  to  price  formation,  11 
greater  than  goods  available,  1 
insatiability  of,  1,6 
and  the  scarcity  of  goods,  1 
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I 

Ignorance,  effect  of  on  mobility,  63 
1GS  function 
derived,  361—62 
derived  graphically,  363— 64 
IGST  function,  derived,  366 
IGST  schedule,  366 
Immobility,  410,  412 
causes  of,  404 
classifications  of,  61 
geographic,  causes  of,  64 
and  international  trade,  404 
Impediments  to  international  trade,  422— 
30 

Implicit  costs,  84-85,  133 
Import-competing  industry,  423 
Import  duty 

protective  effects  of,  428 
redistribution  of  income  effects  of,  428 
revenue  effects  of,  428 
Import  quotas,  429 
and  discrimination,  429 
Importance  of  being  unimportant,  5  5 
Imports,  406,  416 
intended,  418 

Income  distribution  and  productive  service 
prices,  79 

Income  identities,  252-54 
Income  statement,  96—102 
Income  statistics,  for  selected  years,  389 
Index  of  consumer  prices,  237 
Index  numbers,  236—37 
defined,  236 

Individual  demand,  defined,  12 
Induced  changes  in  technique,  78 
Induced  investment,  419 
Industrial  application  of  linear  program¬ 
ming,  187—89 

Inequality  constraints  in  linear  program¬ 
ming,  183,  184,  186 
"Infant”  industry  argument,  425 
Inflation,  221,233,422 

checked  by  built-in  flexibility,  400 
fiscal  policy  to  check,  392-95 
monetary  policy  to  check,  390-92 
and  real  purchasing  power,  442 
and  speculation,  442 

Institutions,  necessary  for  private  economy, 

358 

Interdistrict  settlement  fund,  209 
Interest,  53 

compounded,  104-5 
continuous,  115-18 
as  a  cost,  282 
decision  problems,  105-6 
Interest  rate,  271,  414,  415;  see  also  Rate 
of  interest 

and  the  demand  for  money,  286—90 


Interest  rate — Cont. 

effect  of  on  money  supply,  291 
as  a  link  between  value  flows  and  stocks, 
103 

and  money  income,  322 
Internal  price  ratio,  408—10 
International  economic  equilibrium,  420 
International  exchange,  restrictions  on,  415 
International  gold  standard,  415 
International  monetary  reserves,  414,  415 
International  payments,  412—13 
International  payments  market,  412 
International  trade,  257 

and  administrative  regulations,  422,  430 
balance  in,  407 
and  exchange,  403—31 
and  monetary  system,  404 
and  national  income,  416—20 
and  quantitative  restrictions,  419,  422 
specialization,  405 
a  two-way  proposition,  407 
Inventories,  91 
business,  91,  98 
and  production  cycle,  175 
Inventory  cycles,  388 
Investment 

and  acceleration  principle,  375 
aggregate  function  of,  284 
and  fluctuations  in  income  and  employ¬ 
ment,  266 

a  function  of  rate  of  interest,  283 
gross,  explained,  244 
gross  and  net,  243-44 
increases  of  and  booms,  375 
increases  of  and  income,  375 
net 

defined,  244—45 
a  flow,  245 

and  stock  of  capital,  245 
planned,  270-71 

varies  inversely  with  rate  of  return,  283 
volume  of,  and  rate  of  return,  283 
Investment  demand  function,  283 
difficulties  of,  285 
discussion  of,  281—86 
hypothetical  example  of,  285-86 
Investment  function 

effect  of  upward  shift,  341—45 
Investment  goods,  257 
I nvestment-income-consumption  equilib¬ 
rium,  298—99 
Investment  multiplier,  271 
Investment-savings  identity,  derived,  243 
Investment  shift 

affects  IS  function,  312 
effect  of  on  basic  model,  312-13 
Investment  statistics,  for  selected  years,  389 
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IS  function,  298-99,  320 

affected  by  government  expenditures, 
361-65 

changed  by  investment  shift,  313 
graphic  derivation  of,  301 
graphically  derived,  300-301 
and  investment,  302 
leftward  shift  as  boom  breaks,  384 
numerical  example  of,  299-300 
and  price  level,  320,  331—32 
and  propensity  to  consume,  302 
shifted  to  left  at  downturn,  386 
shifted  by  taxes,  367—68 
upward  shift  during  boom,  378 
IS  schedule,  example  of,  300 
Iso-cost  contours,  149,  150,  151 
Iso-product  contours,  143,  144,  145,  147-, 
152,  153,  154,  165,  167,  178,  179 
and  imperfect  substitutes,  143 
and  limitational  inputs,  145 
and  limited  substitution,  146 
and  perfect  substitutes,  144 

K 

Kinked  demand  curve,  136—37 

L 

Labor,  demand  for,  323 
Labor  demand  equation,  370,  371 
Labor,  elasticity  of  supply  of,  60 
Labor  force  statistics,  for  selected  years, 

389 

Labor-intensive  industries,  412 
Labor  supply  equation,  370,  371 
Labor  supply  function,  328,  333,  339,  342, 
346 

Lagrange  multiplier,  159-60 
Land  allocation,  problem  of,  4 
Latin  American  countries,  437 
Law  of  demand,  17 

general  condition  of,  17 
hypothesis  of,  1 5 

Law  of  scarcity,  and  specialization,  5 
Least-cost  combination,  66 
Least-cost  input  combination,  141,  151, 
152, 156-61,  181,  195,  196 
Lerner,  A.  P.,  325  n. 

Liabilities,  91 
current,  94 
long-term,  95 

Limitational  inputs,  144,  145 

and  linear  programming,  177,  178 
Linear  programming 

and  the  choice  of  technique,  177—82 
and  optimal  product  mix,  182—85 
and  production,  177 
Liquidity  balances,  shift  in  demand  for, 
348 


Liquidity  preference,  235 
rising  as  boom  breaks,  385 
Liquidity  preference  demand  for  money, 
288-89 

function,  288 
LM  function 

affected  by  demand  for  liquidity,  385 
derivation  explained,  303 
graphically  derived,  305—7 
numerical  example  of  derivation,  304 
and  price  level,  322,  332 
rightward  shift  during  boom,  378-80 
LM  schedule,  example  of,  304 
Long-range  and  short-range  production 
plans,  120,  121,  155 
Long-run  cost,  153,  154,  340 
Long-run  total  cost,  133 

M 

Machine  scheduling,  182-85 
Machinery  process  production  function, 

169,  173 

Macroeconomics,  defined,  202 
Malthus,  Thomas,  436 
Management  group,  90 
Manufacturing  process  functions,  169,  170 
Margin  requirements,  224 
Marginal  cost,  125,  126,  127,  128,  131, 
132,  133,  157,  160,  161,  192 
Marginal  efficiency  of  capital,  4 1 9 
defined,  281 
explained,  281 
how  found,  282 

Marginal  productivity,  121,  142,  157 
for  an  electric  motor,  124,  125 
Marginal  propensity  to  consume;  see  also 
Propensity  to  consume,  marginal 
in  underdeveloped  countries,  439 
Marginal  propensity  to  import,  417—18 
Marginal  propensity  to  save,  260,  263 
and  multiplier,  315 
Marginal  rate  of  substitution,  142 
Marginal  revenue,  130,  132,  133 
Marginal  utility,  meaning  of,  6 
Market,  perfectly  competitive 
defined,  29 
and  idealization,  29 
Maximum  profit,  130,  133 
Maximum  profitability,  and  "efficiency,” 

133 

Maximum  welfare 
aspects  of,  2 
difficulty  of  defining,  2 
Medium  of  exchange,  and  money,  203 
Member  bank  reserve  account,  223 
Member  banks,  207,  218 
Minimum  average  variable  cost,  193 
Minimum-cost,  adequate-diet  problem,  189 
Minimum  cost-output  relation,  337,  338 
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Mobility,  63,  412 

affected  by  artificial  restrictions,  63 
affected  by  ignorance,  63 
affected  by  inherent  capacity,  63 
affected  by  skill  requirement,  63 
Mobility  of  productive  services,  impedi¬ 
ments  to,  62 

Modern  business,  organization  of,  81-102 
Monetary  developments,  during  upper  turn¬ 
ing  point,  385 

Monetary  effects,  at  downturn  of  cycle,  386 
Monetary  gold,  220-21 
Monetary  policy,  421 

impact  of  on  money  supply,  291—94 
to  offset  economic  fluctuations,  390-92 
Monetary  stringency,  as  boom  breaks,  384 
Monetary  system  of  the  United  States, 

204  ff. 

Monetary  systems  differ,  405 
Money,  202—31 

and  checks,  203,  205  ff. 
defined,  203 

demand  deposit  money  and  national  cur¬ 
rency,  213 

demand  function  for,  294 

determinates  of  value  of,  232 

effect  of  an  increase  in  quantity,  337—41 

elastic  supply  of,  219 

Federal  Reserve  notes,  204,  205,  215 

functions  of,  203 

gold  certificates,  204,  209,  220 

and  liquidity  preference,  235 

motives  for  holding,  233—36 

near-money,  205 

period  of  turnover  of,  233 

precautionary  motive  for  holding,  235 

rate  of  turnover  of,  233 

silver  certificates,  204 

speculative  motive  for  holding,  235 

a  stock  and  a  flow,  232 

supply  function  of,  291,  294 

total  demand  for,  289 

total  demand  function,  289 

transactions  motive  for  holding,  234 

United  States  in  circulation,  204 

velocity  of,  232 

Money  demand,  shifts  in  during  boom,  379 
Money  income,  output,  and  employment, 
319-56 

Money  income,  versus  real  income,  246- 

48 

Money  market 

condition  for  equilibrium  of,  302 
equilibrium  of,  302-8 
Money  saving  and  price  level,  320 
Money  supply 

during  book,  380-81 
impact  of  monetary  policy  on,  291-94 
Monopolistic  competition,  128,  135-36 


Monopoly,  128,  134 
efficiency  of,  134 
Moral  suasion,  224 

used  to  check  inflation,  391 
Multiple  exchange  rates,  423 
Multiplier,  439 

affected  by  interest  rate,  314 
defined,  271 

determined  by  marginal  propensity  to 
consume,  272 
discussion  of,  315—16 
formula  for,  315 
investment,  271 

relationship  to  marginal  propensity  to 
save,  315 

Multipliers,  discussion  of,  397—400 

N 

National  income 

affected  by  government  expenditures, 

365 

influenced  by  taxes,  367 
and  international  equilibrium,  problems 
of,  419-20 

and  international  trade,  416-20 
and  transactions  demand  for  money,  287 
National  income  equalities,  324-25 
National  income  identity,  including  taxes, 
360 

National  income  statistics,  a  summary  of, 
248-54 

National  merchant  marine  subsidized,  426 
National  output,  uses  of,  25  1 
Net  national  product,  232,  257,  439 
explained,  24 1 
income  approach,  242,  249 
product  approach,  242,  249 
relationship  to  GNP,  241,  249 
Net  worth,  91 

Nonmonetary  considerations 
effect  of  on  allocation,  61 
effect  of  on  wages,  61 
Normal  profits,  133,  134 

O 

Offer  curve,  408-10 
Oligopoly,  129,  136-38 
and  price  wars,  129 

and  pure  competition  contrasted,  129 
Open-market  operations,  227-30 
to  check  inflation,  391 
impact  of  on  money  supply,  291-93 
Opportunity  cost,  85,  408 
defined,  65 
in  society,  67 

Opportunity  cost  of  capital,  106 
Optimal  product  mix  and  linear  program¬ 
ming,  182-85 
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Optimal  rate  of  output 

under  monopolistic  competition  or  mo¬ 
nopoly,  131, 132, 133 
under  pure  competition,  130,  131 
Optimal  timber  cutting,  112—15 
and  continuous  discounting,  117 
and  uncertainty,  115 
Overvalued  currency,  423 
Overvalued  money,  430 
Ownership  and  management,  separation  of, 

89 

P 

Par  value,  88 
Partnership,  82—84 
Per  capita  productivity,  436 
selected  countries,  434 
Perfect  substitutes,  143-44 
Perfectly  competitive  market,  definition  of, 
29 

Pipeline  production  function,  168—69 
Planned  society,  allocation  in,  67 
Present  value  or  discounted  value,  107 
of  income  streams,  108,  109,  155,  156 
using  continuous  discounting,  116 
Price 

allocation  by,  78 
economic  functions  of,  34 
effect  of  on  allocation,  67 
as  a  rationing  device,  34 
Price  adjustment,  at  downturn  of  cycle,  387 
Price  changes,  responses  to  classified,  18 
Price  formation,  a  part  of  microeconomics, 
11 

Price  level,  as  explicit  variable,  320 
Price  and  output  response,  of  change  in 
supply,  77 
Price  relative,  238 
Price  stability,  138 
Price  supports,  analysis  of,  41 
Price  system,  function  of,  8 
Price  wars  and  oligopoly,  129 
Prices 

a  measure  of  alternatives,  5 
as  rationing  devices,  79 
Pricing  system,  a  consequence  of  scarcity,  1 
Primary  credit  expansion,  223,  226,  231 
Principle  of  equal  advantage,  404 
Private  enterprise  economy,  2 66 
fundamental  sets  of  decisions  in,  79 
influenced  by  government,  358—59 
institutions  necessary  for,  358 
Private  property,  rights  of,  435 
Private  sector,  influenced  by  government 
transactions,  359—60 
Product  demand,  shifts  in  induced,  76 
Product  differentiation,  128 


Production  of  electrical  energy,  171 
Production  function,  120-24,  139,  143,  154, 
157,  164,  166,  170,  171 
for  a  batch  process,  174—75 
for  an  electric  motor,  122-24 
for  metal  cutting,  173 
in  three  variables,  141,  143 
in  two  variables,  121 
Production  possibilities,  407,  410 
curves,  57 
explained,  67 
Production  relative,  23 6 
Production  response,  to  a  change  in  de¬ 
mand,  74 

Production  and  sale  as  a  transformation 
process,  103 

Production  scheduling,  188 
Productive  service  demands,  affected  by 
change  in  demand,  74 
Productive  service  prices 

affected  by  change  in  supply,  77 
and  distribution  of  income,  79 
Productive  services 
demand  for,  54 
equilibrium  price  of,  54 
impediments  to  the  mobility  of,  62 
imperfect  substitutes,  79 
prices  of  affected  by  change  in  demand, 
74 

propositions  concerning  demand  for,  54 
supply  of,  58 
Profit,  130-33 

normal,  133,  134,  192,  193 
pure,  134 
and  rent,  195 

Profit  and  loss  statement,  96 
Profit  maximization  and  cost  minimization, 
160 

Profits,  84-85 
excess,  86 

Propensity  to  consume,  257,  272 
aggregate,  260-61,  263,  266 
average,  264,  266 
determinates  of,  265 
effect  of  on  IS  function,  302 
individual,  257 
marginal,  262—70,  272 
defined,  259 

marginal  and  geometric,  260-62 
schedule  of,  262  f. 

Proprietorship,  82-84 
Prosperity,  233 

Protection,  noneconomic,  arguments  for, 

426 

Proxies,  89 

Psychic  income,  sources  of,  62 
Purchases 

variation  of  with  income,  12 
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Purchases — Cont. 

variation  of  with  price,  12 
variation  of  with  tastes,  12 
Pure  competition,  128 
Pure  monopoly,  129—30 
and  substitutes,  129-30 
Pure  profit,  134 

R 

Rate  of  exchange,  406 
Rate  of  interest;  see  also  Interest  rate 
changes  of  influence  multiplier,  315 
condition  for  equilibrium  of,  294-95 
and  the  demand  for  money,  286—90 
determination  of  equilibrium,  294—96 
equilibrium  illustrated,  295 
influence  on  investment,  283 
influence  of,  on  liquidity-preference  de¬ 
mand  for  money,  288 
influenced  by  government  expenditures, 
365 

influenced  by  taxes,  367 
Rate  of  return,  affected  by  risk,  65 
Rationing,  by  prices,  34 
Real  GNP,  deflating  money  GNP  to  find, 
247 

Real  income,  effect  of  price  changes  on, 
247 

Rediscount  rate 
changes  in,  230-31 
effect  of  on  money  supply,  293 
used  to  check  inflation,  391 
Rent,  52 

Replacement  of  capital,  155,  156 
Reserve  ratio 

affects  money  supply,  293—94 
required  changes  in,  225 
variation  of  to  check  inflation,  391 
Reserve  requirements,  211,  226 
Reserves 

excess,  211,220,  223,228 
gold  certificate,  222 
legal,  102 
primary,  210 
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